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Combined Boiler and Steam Pump. 

The boiler and pump illustrated herewith 
is made by Dean Brothers, Indianapolis, 
Ind. The construction of the boiler will be 
understood from the half-section view. As 
will be seen the upper ends of tubes are ex- 
panded into a tube plate which is below the 
water line, giving what is known in upright 
boilers as submerged tubes instead of tubes in 


which the upper portion have no water in 


contact. 

The grate is dumped by means of the knob 
shown above the ash-door. The base is 
square, With liberal ash space and hinged 
Steam can be quickly generated. 

The pump is made from new patterns, with 
‘‘ noiseless”? valve gear and valve with con- 
motion. An auxiliary plunger- 
pump for feeding boiler is attached to cross- 
head of main pump. A hand lever for work- 
ing pump by hand can be instantly attached. 

The outfit is furnished complete, ready for 
work, with all parts as shown. 
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Lieb’s Power Lap. 
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This machine was designed for the purpose 
of reducing the expense of the file account, 
by dispensing altogether with their use on 
flat surfaces. 

The principle upon which it 
is constructed is similar to that 
of a buffing-wheel, the grinding 
material being held on the sur- 
face of a disk, by being pounded 
or pressed into the soft metal of 
which the disk is made. 

The metal which holds the 
emery, crocus or other abrading 
material, is something like bab- 
bitt-metal, and upon the pecu- 
liar properties of this metal 
depends the efficiency of the 
machine. 

To prepare for use, the grind- 
ing powder is sprinkled over 
the surface of the disk, a heavy 
conical roller is held on the disk, 
which is rotated until the grind- 
ing material is pressed into the 
surface of the disk. A surface 
plate, so mounted on a stand 
that it will revolve easily, is 
kept, at all times, beside the 
lap. 

When a surface is to be made 
ona piece of metal—it may be 
brass, iron, steel, copper or any 
other metal—it is held on top of 
the revolving disk, and at the 
same time it is moved back and 
forth, to avoid grinding in one 
place, 

The work is tested by rub- 
bing on the surface plate, which 
is also covered with some of the 
polishing powder. Care is needed 


when testing work upon the surface plate, to | 


by using it to grind away faster any particu- 
lar part of the work. 

These machines are manufactured by Lieb 
Machine Works, 27 Vandewater street, New 
York. 














interests of a city than that they should not 
Plenty 
of water, and facilities for drainage are neces- 


be hampered by things of this sort. 








SURFACE PLATE. 


























that has made mistakes of this kind. Noth- 
- | 
ing is more important to the manufacturing | 





|in their annual 








¢ — 


Inventory Valuation of Patterns. 





| By Ewrna Matueson, M. Inst. C. E., Lonpon, 


ENGLAND. 


I have read with interest in you 


journal an article inviting discussion on the 
Inventory Valuation of Patterns [AMERICAN 
Macurinist, Jan. 9], and as I have had occa- 


| sion to investigate this subject in connection 
| with iron foundries and engineering factories 
|in this country, I venture to trouble you with 


a few words on the matter. 

One of the difficulties in valuing patterns 
arises from the very different significations 
of the Thus there is the 
valuation which parties may prudently make 


term ‘‘ value.” 


accounts before reckoning 


| their profits, and there is the value which 
might properly be given to the patterns in the 


event of the business the full tide 


being sold or trans- 


while in 
of successful working 
ferred. Patterns worth in earning capacity 
$1,000 may, if sold by auction, fetch $50; 
while on the other hand it would be wrong to 


| credit the estate of a deceased partner with 


only the lower value. In England the diffi- 
culty is sometimes met by opening what is 
termed a suspense account for those patterns 
which have been made with a view to future 
The full value 
is ‘‘ written off” in from two to 
ten years, as May appear appro- 
priate, but in case of the sale 
of the business or dissolution of 
partnership, the suspense ac- 
count is reinvestigated and the 
present value arrived at by 
agreement or arbitration. From 
what I have seen of American 
factories when I have visited 
them in prosperous times, it ap- 
pears to me that the profits were 
better than here that 
there was not the need which we 
encounter in England of analyz- 
ing closely capital accounts and 
allotting all 
precision. 


as well as present castings. 


s0 much 


expenditure with 
Here the narrow 
margin between profit and loss 
renders attention 
keeping of 


very close 
necessary, and the 
factory accounts has become a 
science. 

little book I have 
published on the Depreciation 
of which I 
believe some copies have been 
sold in the United States, I ex- 
tract the following which may 


From a 


of Factories and 


be of some interest to your read, 
ers in this respect : 

‘Foundry patterns may be 
taken as a type of the patterns 


or designs necessary in so many 





eee 


COMBINED BoILER AND STEAM PUMP. 





trades, and involving much cost 
with in the 
As a safe 


not easily dealt 
books of account. 


A good deal of complaint is heard from sities; when they are not provided, manu- general principle or starting point, every 


keep the wear distributed by occasionally | Manayunk, Philadelphia, in regard to the facturers are likely to look elsewhere fora casting or set of castings should pay for 


| 


rotating the plate, and rubbing all parts of action of the authorities with reference to location. 


its surface equally. 


When the grinding powder is worn out, or 
is to be changed, the disk is washed with | those already connected, with the Schuylkill 
da and water, which removes all grease, as| River, from which water for use by the city | an encouraging sign of progress. 


vell as polishing powder. 


As the velocity of the disk is greater at its | of draining is provided. The city is build- 
uter edge, it will grind faster at that place. | ing a large sewer, but this is far from being | 


This peculiarity is made of use in practice, 


Js . 
|its pattern, and where some exceptional or 


| drainage. The mill owners are very properly ae | peculiar shape is to be made, with no im- 
| prohibited from connecting drains, or using | The institution of societies of nearly all! mediate prospect of using the pattern again, 
| kinds of workers for mutual improvement is) this is necessary if loss is to be avoided. 


is obtained. 


| completed. 


Philadelphia is not the only city of the times, 


} 
provement. 


way, and the tendency is towards general im- | treat them as valueless. 
This is an absolute requirement | 


A large | There is a natural reluctance to break up 
At the same time no other means | amount of knowledge is made common in this | costly patterns, and an equal reluctance to 


The storing of them 
is often continued for many years without 
return and ultimately the patterns are broken 
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up for firewood or scrap iron, as the case may 
be. Much depends on the nature of the 
trade, whether of arepetition or miscellaneous 
kind. It is often expedient in a repetition 
trade, where a succession of orders may be 
reckoned on, to spend much more on the pat- 
terns, which may have a value many times that 
of the castings made from them in the first year. 
Even, however, if durable iron patterns have 
been made, they often become obsolete before 
worn out, and therefore should be quickly 
depreciated. 

‘‘ Toothed wheel and pulley patterns may be 
said to have a permanent value, but since the 
introduction of wheel moulding machines it is 
much less common to store such patterns. 
Many expensive patterns, especially of an 
ornamental kind, have a value quite dormant, 
because they are unknown to purchasers, and 
it is for this reason that the publication of 
illustrated catalogues may give life to a stock 
But while 
this may extend the time over which the cost 
is to be distributed, the value should generally 
be written down to one-tenth of the cost in 
If not used often they have little 
value ; if used often they soon wear out. 


of patterns, otherwise useless. 


ten years. 


‘‘ Copyright designs or patterns protected by 
patent may, of course, have a special value, 
but, as between partners, this should be 
written off rapidly, as such rights last only a 
short time. In the case of 
ownership a new valuation should be made. 
In this category included the 
engraving blocks used for catalogue illustra- 
tions. 


of a change 


should be 


‘“The value of plant, as shown in the capi- 
tal account of a factory which has been suc- 
cessfully managed should be less than the real 
value to a new comer, who is to continue the 
business. Depreciation, as treated in the ac- 
counts, should not only balance the mere wear 
and tear, but provide for contingencies, and 
themselves, 
may have prudently written off on this basis, 
yet if, when the property is transferred, these 
contingencies have not occurred, the future 
risks no longer concern the sellers, who may 
justly retain what has in effect been an in- 
surfance or reserve fund. 


although partners, as between 


For instance, the 
value of patterns and other accessories may 
have been written down to little or nothing, 
because of a possible cessation in their use- 
fulness, but if these accessories are still in use, 
the value to a new comer revives, and a new 
departure may be taken in the way of depre- 
ciation.” 


Teaching the Hand, 


‘* What shall our children do when they 
leave school?” 7 

This is a question which has long been 
pressing upon parents for an answer; it is a 
question which the grown. children have had 
to solve for themselves later; and it has now 
forced itself upon those who have accepted 
the responsibility of directing the youth of 
our land. 

For years this problem in the prevailing 
system of education has forced itself on Mr. 
S. M. Inman. He soon came to the conclu- 
sion that the fault was not in the studies 
pursued in our institutions of learning, con- 
sidered in themselves, but in the failure to 
combine practical with literary education. 
Add the study in a practical way, of the 
mechanic arts to the curriculum, and we 
should have on graduation day, not only a 
class of finished scholars stepping into the 
arena of life, but a class of young men who 
have already developed the talent for some of 
the various branches of wook work, of iron 
work, or of the other pursuits out of which a 
living can be made. 
the Atlanta Constitution, 

the instance of an_ in- 
spector of the Atlanta, Ga., University, by a 
committee appointed to investigate the matter 
in relation to introducing manual training in 
the public schools of that city. 


These, by 


were made at 


C. C. Tucker, who has charge of the insti- 
tute, stated that the attendance upon the in- 
dustrial class does not interfere with the 
other college studies, but merely takes its 
place as one of them. The scholars are di- 
vided into three classes, one of which has 
twenty-four members, the second fifteen, and 
the third thirty-two, being graded according 
to proficiency just like the literary classes. 
The class exercise lasts one hour and a half, 
being four hours and a half in all. This 
arrangement serves the double purpose of 
filling in the day’s exercises in the industrial 


room, and yet of keeping each scholar only 3 
one and a half hours from his other studies. 

‘‘ Does this work attract attention from the 
literary studies ?”’ asked Commissioner Smith. 

‘‘Tt rather serves as an incentive,” replied 
Prof. Chase. ‘‘ It is a relaxation from mental 
studies, and sends the scholars back to their 
classes brightened up and ready to do such 
vigorous thinking that the time after all is not 
lost, but serves as a recess. 

By this time the party had entered the 
building, where Mr. Tucker stood ready to 
receive it. 

‘*We only teach the elementary principles 
of wood work,” said Mr. Tucker, under the 
rigid cross-examination of Commissioner 
Smith. ‘‘ You see there are certain elemen- 
tary principles which underlie all wood 
work which, when mastered, enables the 
scholar to choose for himself the trade he 
wishes to learn. Here he follows the bent of 
his mind, and can make no mistake in after 
life as to his occupation. In iron work, also, 
there are elementary principles which underlie 
every line growing out of the use of metal. 
The tools, also, are the same, in fact, the 
variations being merely for special adapta- 
tion to special lines of work. ‘This is true of 
all other lines of industry. Thus you will 
see that the pupil, serving his regular class 
time here by the time his three years’ course 











‘‘This is a great success,” said Mr. Roffe, 
as he wiped his hands with his apron. ‘‘ We 
familiarize all these boys with the use of tools, 
the manipulation of wood and iron, and the 
general principles which underlie the mechanic 
arts. 

‘‘ We have now thirty boys, and have ap- 
plications which we cannot accept. Most 
of these boys are shopboys who come up here 
to learn the principles of the frades which 
they are learning. It is our plan to familiar- 
ize our students with wood and iron, so that 
they will readily find out the trade for which 
they have atalent. Another point about the 
school is that the bright side of the trade is 
presented. 

‘‘ When a boy enters a machine shop, 
he is at first put to cleaning off grease, 
and such other work as disgusts him with the 
whole business. Here we put him at the 
lathe or bench at once. 
with enthusiasm, has a pride in his sur- 
roundings, and will develop into a good 
and self-respecting workman. Thus we help 
to form his character as well as to instruct 
him.” 

‘* A more willing and intelligent-looking set 
of workers was never seen. 


cultivation to the brain. 
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Stream HEATED CoRE OVEN. 


is finished has not only completed his literary 
education, but has developed at the same 
time his special aptitude for some line of 
trade, and is thus saved the apprenticeship 
he would otherwise have toserve. At present 
we are only engaged in wood work, in which 
we have been so successful that the iron de- 
partment will be added shortly. 

‘* Do industrial schools gain anything from 
being located near manufactures?” asked 
Commissioner Smith. 

‘*Tt adds to their value tenfold,” answered 
Mr. Tucker. ‘‘ Here we teach the science of 
the work, with enough of the practical manip- 
ulation to make the scholars familiar with the 
use and care of tools. With large factories 
near around, the class could be taken out 
twice or thrice a month, and by inspection of 
the actual work, greatly supplement what 
they have learned here. ‘The factories around 
Atlanta would be of such value to scholars 
that it could not be computed by a money 
value. It is a good thing to be near the 
shops.” 

‘*Let me give you another point,” said 
Professor Chase, as the party walked back to 
the main building. ‘‘ Last summer, during 
vacation, many of the university scholars, in- 
stead of teaching school or looking to the 
learned professions, went to work at the dif- 
ferent trades for which they had developed a 
talent in our industrial school, and came back 
with more money than the school teachers. 
You see it turns their minds to work.” 





Steam-heated Core Oven. 





By Ropert E. Masters. 


There are comparatively few foundries that 


dry their cores in ovens heated by steam, and 
the trade generally will appreciate the valu- 
able information furnished by E. E. Baker, 
manager Haxtun Steam-heater Co., Kewanee, 
Ill., and Wm. Cunningham, foreman of their 
foundry in answer to an inquiry (suggested 
by Professor King, of the Wisconsin State 
University) in the American Macuinist Nov. 
7th, 1885. 

I inclose tracings of section and plan views 
of the oven furnished me by Mr. Baker, which 
are so complete that very little description is 
necessary. Fig. 1 is a sectional view; Fig. 2 
isa plan view, showing the arrangement of 
the pipes, ventilation, ete. 

They have six of these ovens, four of them 
six feet wide and two eight feet wide, situated 
a distance of 150 feet from the boiler-house. 
The steam is conducted through 14” pipe 
from boiler-house to core ovens, and an aver- 
age pressure of 80 pounds of steam is kept up. 
The shelves for drying cores are composed of 


He goes to work | 


Such scenes, re- | 
peated in every town of Georgia, would add | 
brawn to the arm, wealth to the purse and | 


1” pipe. There is a separate valve to each 
oven, so that the heat can be shut off in any 
oven, leaving the rest heated. The pipes 
have a 3” slant on each side, making one side 
6’ lower than the other, as shown in Fig. 1. 
This is for the drip. 

They have had no occasion to put their 
oven to a test to see how large a core they 
could dry. For their own work they require 
cores up to 12” in diameter, which are put in 
the oven in the forenoon, and are ready for 
use the next morning. If in a hurry through 
the day for cores 2” or 3” square, they are 
ready for use in an hour and a half after put- 
ing in the oven. In Fig. 2, A is the flue and 
B the inlet from oven into the flue. 

Mr. Baker says: ‘* The size of the ovens 
can be varied to suit the kind of work re- 
quired. Where they are arranged two or 
more together, we build the ventilating flue 
in the wall between the two at the back end, 
so that one flue serves two ovens. The venti- 
lation in this kind of an oven is one of the 
most important features, as without it nothing 
| can be dried.” 
| In an oven, as shown in the tracing, with 
| the amount of pipe that we use, we are able 
| to get a temperature of about 260 degrees on 
| the upper shelves ; of course, the lower ones 
| do not get as hot. The openings in the venti- 
| lating flues are at or near the floor below the 

bottom row of shelves. We have no opening 

|for supplying fresh air, as we find that the 
doors, as usually constructed, will admit all 
that is needed.” 

Mr. Cunningham says: ‘‘ The chief advan- 
|tage in drying cores in steam ovens is that 
| when you leave your cores in the oven for any 
| length of time, there is no danger of burning 

the corners off, and any small projection on a 
large core is not injured or liable to crumble 
away, as when dried in ovens heated by fire: 
| for instance, we can dry cores 12” diameter 
and 3” diameter in the same oven and on the 
same shelf, and leave them both in until we 
| get ready to use them, whether it be one day 
| or three weeks.” 

There is one thing that suggests itself to me 
in relation to this oven; that is, the advisa- 
| bility of making the walls hollow to save 
/heat. With the great difference in tempera- 
|ture as between the inside and outside of the 

oven, especially in winter, it appears to me 
the hollow wall would effect a material saving. 
| I do not offer this as in any sense a criticism 
| on the very excellent arrangement shown. 
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Early Engineering Reminiscences. 


By GerorGE Escou SELLERS. 


TWENTIETH PAPER. 


For a few days before the closing of the 
| Chicago Railway Exposition, there was ex 
| hibited an original colored dfawing of the 
locomotive Essex, built in 1837 and 1838 by 
| Mr. Seth Boyden, of Newark, N. J. This 
drawing was not made by Mr. Boyden, but 
was represented as having been made from th: 
engine by the engineer who first ran it. In th 
| Railway Age of July 26th, 1883, there is a good 
| wood-cut made from this drawing that shows 
|the general arrangement of the engine, ac 
;companied by a_ partial description ani 
some notes of Mr. Boyden, as an inventiv: 
mechanic, which he richly deserves, for h: 
was an original thinker, in advance of th: 
time. That I may throw some light on th: 
history of the only three locomotives that h: 
ever constructed, the Essex being the first, | 
will make some extracts from the notice abov: 
referred to : 

‘¢ This locomotive and two others were built 
in 1837 and 1838 by Seth Boyden, in Newark 
N. J. At that time the subject of stean 
locomotives was in its very infancy, and neve! 
before had it been attempted to build them ii 
New Jersey, so this becomes important as 
matter of history, that Seth Boyden built th: 
first locomotive in a State that to-day ca! 
boast of as fine and large locomotive shops « 
any in the United States. 

‘*In 1836 Seth Boyden, who was alwa) 
laboring to out-think his neighbor, contracte 
with the Morris and Essex Railroad Compan 
(now known.as.the Delaware, Lackawann: 
and Western Railroad) to build two locom: 
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tives to run between Newark and Madison, N. 
J., and he accordingly went to one of the most 
important manufacturing towns in the New 
England States and requested four mechanics, 
Henry L. Brown, Cyrus Currier, Parley J. 
Perren, and a Mr. Kitridge, to go with him to 
Newark to work on the new locomotive. 
‘These locomotives were built in 1837-8 and 
were named, Essex and Orange. They pos- 
sessed many practical features, many of which 
re embodied in all the locomotives of to- 


iay. 

“Mr. Boyden was the originator of the 
sitside horizontal connected engines, and 
though the English still adhere to the in- 
ide connection, the practice in this country 
s in accordance with Seth Boyden’s system. 

‘-One of the comments made by a party of 


entire success, and afterwards his great in- 
vention of manufacturing felt hat bodies by 
machinery, over which patent there was a 
long and bitter contest against a powerful 
combination. He resorted to the novel ex- 
pedient of exhibiting his machine at work in 
the presence of judge and jury, and finally 
sustained his rights. 

I have made this digression to show the 
versatility of Mr. Boyden as an inventor. I 
have heard him say the hardest work of- an 


|inventor was to discover what was wanted ; 


that once established all was easy, or, as he 
expressed it, ‘‘ plain sailing.” 

To return to the locomotive Essex, and its 
mates. 
tract to build the two engines above referred 
to he came to Philadelphia, bringing with 


Previous to his entering into the con- 


experts who came from New York, Paterson,|him a movable card model of his proposed 


\. J., Philadelphia and other places, to ex- | 
imine the engines just before their trial trips, | 
was that with outside connections they would | 
be likely to jump the track. Mr. Boyden | 


valve gear, in which he took the motion from 
the crosshead. 


steam ports, so adjustable as to take the 


thought if that would do it the sooner they | greatest advantage of using the steam ex- 


jumped the better ; 
wrong, for those two locomotives did long and | 
good service, and in the language of one of | 
the engineers who used to run them, they 
were ‘‘ as smart as a whip.” 
about the time he was introducing his patent 
leather. 
phia to see a leather-splitting machine that 


my father had invented, and had in daily use. | 


but the experts were | pansively. 


I do not recollect the details of 


his arrangement. It was in a measure antici- 


pating the present link motion. This model 


| was so made that by moving the piston the | 
| position of the valve was shown. Baldwin | 
My earliest recollection of Mr. Boyden was | at that time was confined to engine cylinders | 


nad 


|of from 103’ to 12” diameter and 16” stroke. 


At that time he came to Philadel-| My brother and myself were using 10” cylin- 


'ders by 18” stroke. Boyden proposed using 


| 


[ do not know when their acquaintance and in- | 
timacy commenced, but I do know that it | 


lasted until my father’s death, which occurred 
in 1834. 
spoke of Mr. Boyden as a sound mechanic ; a 
man of original thought, a most prolific in- 
ventor. 


The leather-splitting machine that I refer to | 


was for equalizing the thickness of calf or 
kip skin for machine cards, without torturing 
and twisting it out of shape as was the case 
when drawn against the edge of the splitting 
knife by being wound onasmall roller. This 
iny father accomplished by a solid cylinder or 
roller made of marble, having a circumference 
vreater than the longest leather to be equal- 
ized, 
than required for the card to allow of trim- 
ming, was secured to the cylinder by points 


in a groove set sufficiently below its surface to | 
pass under the splitting knife without inter-| 
as the marble cylinder was turned | 


fering ; 
under the knife, the wet leather pressed to it 
immediately in front of the knife by the 
ordinary spring straight-edge would hug to the 
cylinder, and pass through perfectly straight; 
a considerable portion of the shavings or 
splits, were valuable for boot stiffeners and 
other uses, that previously were lost by the 
currier’s shaving. With this Mr. 
Boyden was much pleased, for he believed it 


usual 


would be practicable to get two sheets out of | 


the common kip skin thick enough for japan- 
many months before he 
sent specimens. The whole size of the skins 
the skirtings, had split into 
three, all beautifully japanned and highly 
finished. - 


ning. It was not 


less been 


The idea of japanning leather was not 
original with Mr. Boyden, for at the time of 
small clothes and fair it was 
as common to see the exquisites of the day 


top boots, 


claying their boot tops, as it was to have an 
immaculate black polish to the feet and legs, 
until there came from London patent white or 
buff-japanned leather for boot tops on which 
a damp sponge and soft dry cloth took the 
Mr. Boyden’s 
invention, or rather discovery, was in the 


place of the clay cleaning. 


japan that would give the intense black hard- 
ness with high polish and sufficient elasticity 
at so low a temperature of the ovens as not to 
injure the leather. Years later he explained 
this fully to me, and showed the memoranda 
of the immense number of experiments he had 
This leather- 
splitting machine I never saw, but his letters 
to my father at the time explained his sub- 
stituting a moving table for the cylinder, 


made before he had succeeded. 


various experiments as to the mode of holding 


the leather firmly to it, and to the edge of a/| 


quickly vibrating splitting knife. 


Mr. Boyden is well known as the father of 
malleable iron castings, of which he made an | Dahlonega, Ga.; also remodeling the melting 


I recollect that my father frequently | 


The wet leather, in strips a little wider | 














He laid great stress on the ; 
importance of quick opening and closing of | 


and refining departments of the mints at 
Philadelphia and New Orleans. 

I could not take the time to go with Mr. 
Boyden to the shops of the State road. I 
gave him a letter to John Brandt, who took 
him over the road on the platform of one of 
our outside connected engines. On his re- 
turn he expressed himself as perfectly satis- 
fied as to safety and steadiness of running. 
He had much to say as to the advantage he 
his 
Ido 
not know what took place between him and 


should gain in adhesion by placing 


driving-wheel axle close to the fire-box. 


Brandt, but I was surprised at his saying, he 
had decided on 8 X24 
laughingly said, that **6 


cy linders, and he 


over us and 10’ 


| over Baldwin was probably as much as it was 


but he believed the time 
would come, when the economy of fuel would 
that three feet stroke 


gearing had to be used, would be adopted ; 


safe to venture, 


demand it; even if 
such was his faith in cut-offs and expansive 
use of steam, and when he had worked out 
a problem to his own satisfaction in his mind, 
All the three 
SB’ $624" 


there was no changing him. 


engines he built had cylinders 
stroke. 

The third engine he built was not taken by 
the railroad that the two first were built for, 
and he took it to Cuba. The last time I saw 
Mr. Boyden was shortly after his return from 
He then spoke hopefully of the suc- 


He had 


Cuba. 
cess of what had taken him there. 
































TRACTION WHEEL. 


8” diameter cylinder by 30” stroke with his | 
adjustable cut-off, and he insisted on it that 
He 
had made drawings to use Baldwin’s half- 
He had been 
to Messrs. Vail & Son, Morristown, N. J., to 
inquire about tires, and some heavy iron 
work, and had learned from them that the 
half crank was patented, and at the same time 


we were all wrong in the short stroke. 


crank to get width of fire-box. 


that we had outside attachment engines suc- 
cessfully running on the Pennsylvania State 


road; this brought him to Philadelphia. 


He stated to me that before calling on us he 
had seen Mr. Baldwin, had tried to interest 
him in long-stroke engines, with his valve ar- 
rangement, and that Mr. Baldwin had declined 
to sell the right to use his half-cranks on the 
engines he had agreed to build for the Morris 
and Essex Railroad., He had many questions 
to ask about steadiness of the outside con- 
We at that time 
had two on the State road, one of which had 
One of 


his questions was as to patents covering any 


nected engines on the road. 
been in daily service over a year. 


portion of our engines, saying he 


‘rather abandon building, and demonstrating 


the value of his hobby 


long-stroke cylinders. I took him to 


shops, showed him two engines then on the 
floor, that but little was being done on, as we 
were driven to our full capacity on the contracts 
we had taken to build the steam.engines, roll- 
ing mills, milling machines, ingot moulds, 
and melting and refining furnaces for the 
and 


branch mints at Charlotte, N. C., 


would | 


expansive steam in 
our 


invented and used for a long time a system of 
furnaces for burning wet tan, the heat of one 
chamber drying the tan in the adjoining one, 
the escaping gases from which were ignited 
in a combustion chamber common to all the 
separate tan chambers. There were no grates, 
the the top. Mr. 
Boyden had, through a Mr. Hollibird, of Cin- 


tan being burned from 
cinnati, essayed to introduce his system of 
furnaces for burning and generating steam by 
the wet bagasse, as it came from the rolls of 
the 


wet tan) in 


(the same as he had burned 
Mr. H. had 


made it practically successful; hence his ex- 


sugar mill 


Louisiana. only 
periments in Cuba were under his own man- 
agement. 

If Mr. Boyden was now living he would be 
the 


engines as his system. 


last man to claim outside-connected 
As I have stated in a 
previous paper, I never claimed it as an in- 
vention, but the battle for the practical intro- 
duction in our American system of locomo- 
tives devolved mainly on me, all of which 
Mr. Boyden was fully aware of, and having 
ridden on an engine that had been in suc- 
cessful use for over two years before his first 
engine was turned out, he was perfectly safe 
in assuring the experts ‘that it would not 
jump the track; if it did, the sooner the 
better.” 
me 

At a meeting of the Detroit (Mich.) Asso- 
ciation No. 1 of Stationary Engineers, held 
1886, Anderson, of 38 
Clinton street, was elected recording and cor- 


January 9, James D. 


responding secretary. 


Pattern-making. 


By F. W. Barrows. 


TRACTION WHEELS FOR FARM ENGINES. 
These wheels are sometimes to be made in 
such a way that the castings need no finish, 
even the hole for axle being left in the rough. 
Of course the casting must be pretty smooth 
and true in order to be complete as it leaves 
the foundry or cleaning room. To get a 
smooth, true casting it is necessary first to 
have a good, accurate pattern, for I never saw 
a nice casting made from a poor pattern. 
a wheel like the sketch 
given, which is asection of a wheel showing 
the arms. 


Let us construct 
One of the treads or teeth to pre- 
vent slipping, is shown at m. The figure 
It is evident that 
the hub must be in two parts to admit of 
drawing one set or row of arms; 


shows the hub in detail. 


then re- 
moving the sand between the two rows of 
arms, and finally removing the remaining part 
of hub with its arms. 

It is also to be so put together that the core 
through hub will always come in the center of 
wheel. No finish, you know. The hub must 
stand true the so that the 
In short, the pattern 
must be made about perfect, and this is the 
way I adopted to secure the desired end: 
The rim is to be laid up first and 
should be parted at the center both inside and 
outside, for reasons given further on. 


also with rim, 


wheel will not wobble. 


Saw up 
the stuff for arms and let it be getting into 
some permanent form. Get the stuff for the 
hub out as follows: a, ), d eto have the grain 
running from/to g; ¢ to have the grain run- 
ning from / to k, and long enough to reach 

| through the whole hub as shown. Turn ¢ 

| with a pin on each end, then turn the other 
| parts of hub to fit over pin and with the 
| joints between a } and de on the line of 


| center of arms. 


The arms should be long enough to reach 
from outside of tongue /on rim to the hub 
and into it about 2". Fasten ¢ and d together 


and then putting the other parts of hub 


| together by means of the pins on ¢, lay out 


| the holes for arms and work them nearly to 
| the size; also lay out and cut the arms into 
|rims, taking care to get every one in line at 
|the point where they enter rim, and slanted 
up and down alternately. 

Now chuck the nowel side of rim on a large 
|chuck; on the same chuck fasten part a of 
ihub at the right distance from the center 
| joint of rim, all as shown by the portion of 
chuck 7 in figure. 

Then fit in the first row of arms, letting 
one end just touch and clear in the rim; glue 
them into the part @ driving a small nail or 
screw through each one to retain it in posi- 
tion. Now fit down } and fasten it with glue 
and screws between the spokes; next put ¢ 
and d in place, and fit in the other row of 
arins. Great care should be taken in fitting 
and fastening both sets of arms, as upon 
these depend the position of hub and core 
for axle. After fastening the arms and put- 
ting on ¢ the other half of rim may be fitted 
down. 

Remove from chuck and test the centers by 
a pair of trams. If you have done your 
work accurately the centers on ¢ made by the 
lathe will be exactly central with rim, and the 
arms will not spring in all directions so as to 
require a boy to hold each one in place while 
The pins on ¢ should be cut off 
as shown in figure. 


moulding. 
Glue the piece ¢ into 
aand %, then turn up the two ends of hubs / 
and &, which form ashoulder for the wrought- 
iron bands usually shrunk on, and also form 
the core prints as shown. 

The projections on rim, shown in section 
moulded on the wheel if their 
shape will permit it, or may be made in cores 
The 
best job is made by moulding on, then it will 
be found, if the rim is parted in the center, it 
will make less work fitting these on, as both 
sides will be alike. This will be quite an ad- 
vantage if they stand at an angle, as they 
often do. 


at mm, may be 


and rammed up in mould against rim. 


— se = 


At the recent trial of a torpedo boat, built 
in England for the Austrian Government, a 
speed of 27.66 statute miles was attained as 
the mean of six trials. 
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Modern Locomotive Construction. 


~~ 


By J. G. A. MEYER. 








EIGHTEENTH PAPER. 
ROCKERS. 
Figs. 83 and 84 represent a rocker, such as 
is used in American locomotives. The general 
practice in locomotive construction is, to 
make the rockers of wrought iron, although 
occasionally we find them made of cast iron. 
The arms and the shaft are forged in one 
piece. The holes in the end of the arms 
should be tapered, the taper being equal to 4 
of an inch in 12 inches; that is, ina hole 12 
inches deep, its diameter at one end should be 
4 of an inch larger than the diameter at the 
other end. Some makers adopt a greater 
taper, sometimes as great as } of an inch in 
12 inches. The pins are made 
to fit these holes very accu- 
rately, so that they must be 
driven home with a hammer- 
The pins are made of wrought 
iron, and are case-hardened. 
° ‘The reason for making the 
holes in the rocker-arms ta- =. 
pered, is that the pins can be 
driven out with greater ease, 
and without injuring or up- 
setting their ends. On the 
other hand, if these holes 
have no taper, and the pins 
fitted into the former as firmly 
as is required in a locomotive, 
then the pins will need s0 






AMERICAN 


Thus we can understand what forces a rocker 
has to overcome ; and it must be made strong 
enough to do it. But to calculate the exact 
amount of force necessary to move a slide- 
valve under the foregoing conditions would 
be impossible ; we can only adopt an empiri- 
cal rule, the correctness of which is based 
practice. 
The writer believes that, by making a rocker 
of the total 
steam pressure on the back of the valve, good 


upon close observation in actual 
strong enough to overcome 4 
results will be obtained. Thus, for instance : 
Example 26; the length of the slide valve is 
nine inches, its breadth 16 inches, and the 
steam the steam chest is 120 
what will be the 
greatest force that the rocker must be capable 
The total steam pressure 
upon the back of the valve is obtained by 
multiplying the area of the valve face by the 


pressure in 
»0unds per square inch; 
I ; 


of overcoming ? 


i Vs | | a | 
n9q2r¢" re 





Fig.87 
10,4 nd 11,Cyls, 
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much hammering in driving 








them into. or out of the holes, 

‘ as to produce injurious result. 
The design of the locomotive 
generally limits the length of 
the rocker-shaft between the 
arms, but when there is room 
enough, the length of the 
rocker-shaft should be at least 
12 inches for large locomotives, 
and not lessthan nine inches 


12,13;and 14 Cyls, 








Fig.88 








for smaller engines. The di- 
ameter of the shaft must be 








such that it will have suf- 
ficient strength to resist the 
severest stress to which the 
rocker may be subjected with- 
out springing or twisting the 
shaft to any appreciable extent. 
The greater stress to which 
a rocker can be subjected will 
occur when an engine is to be 
started after it has been al- 
lowed to stand still for some 
time, for the following rea- 
SODS : 
lst. When an engine is to 
be started after standing still 
for some time, the valve face 
will be dry, and it will not be 
lubricated until the engine has 
made afew turns, consequently 
a greater force will be re- 
quired to move the valve when 
the engine is commencing to 
move, than after it has been 
in motion for some time. | 
2d. Besides the force necessary to over- | 
come the friction, an additional force will be | 
required to overcome the adhesion caused by 
the oil that remained between the valve and | 
its seat when the engine was stopped. | 
3d. In starting an engine the valve may | 
occupy a position as shown Fig. 84, that is, | 
the valve covering both steam ports. When | 
this happens the friction between the valve 
and its seat will not be diminished by any 
reaction of steam pressure in the exhaust or 
steam ports; therefore the friction between the 
valve and its seat will be proportional to the 
total steam pressure upon the back of the 
valve. Here, then, we see that, in starting an 
engine, considerably more power will be re- 


E 


Fig. 86 





quired to work the valve than will be necessary 
to work the same valve after the engine has 
been in motion for some time. 
must not neglect the force required to over- 
come the friction between the packing in the 
stuffing-box and the valve-stem, which at 
times may be considerable, caused by care- 
essly tightening the stuffing-box gland. 


Again, we 
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15,and 16,Cyls. 
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Fig. 84 








steam pressure per square inch; hence we 
have 9 X16" 120 =17,280 pounds, which is 
the total pressure upon the back of the valve, 
and } of this pressure will be the force that 
the rocker must be capable of overcoming 
without twisting or spring the shaft; there- 
fore 

17280 

“ —5,760 pounds 
will be the greatest stress to which the rocker 
can be subjected, or, in other words, the 
greatest force that it must overcome. Now, 
when we know this force we can easily de- 
termine the suitable diameter of the rocker 
shaft by calculation. 

We find in books relating to the strength of 
material that, when a shaft is firmly fixed at 
one end, and a lever attached to its other end, 
with a force applied to the end of the lever, 
then the diameter of the shaft sufficiently 
large to prevent twisting, is determined by 
multiplying the length of the lever in inches, 
by the force in pounds applied to the end of 
the lever, then dividing this product by a 
constant figure which has been previously 
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obtained by actual experiment, and extracting 
the cube root of the quotient; this will give 
the diameter of the shaft in inches. 

This rule is used for determining the diam- 
eter of a rocker-shaft, and when we apply it 
we must assume the upper rocker-shaft arm 
u, Figs. 83 and 84, to be the lever attached 
to the shaft, and its length equal to the dis- 
tance between the center of shaft and the cen- 
ter of pin; the constant figure (before alluded 
to) will be 1200. Hence, to find the diameter 
of a rocker-shaft made of wrought iron, we 
have the following: 

Rule 10.—Multiply the length of the upper 
rocker-arm in inches by 4 of the total steam 
pressure upon the back of the valve; divide 
this product by 1200, and the cube root of the 
quotient will be the diameter of the shaft in 
inches ; or, putting this rule in the shape of 
a formula, we have 

















Fig.90 
17,and 18,Cyls. 














Fig.91 
19,and 20,Cyls; 
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/Length of rocker-arm in 
inches x 4 steam pressure 
on back of valve. 
1200 


Diameter) 3 


of shaft 5 ~~ 


If the rocker-shaft is to be made of cast | 


iron, then the same rule is applicable, with 


this exception, namely, instead of using the | 
constant figure 1,200, we must use the constant | 


figure 1,000. 

Example 27.—Find the diameter of a 
| wrought-iron rocker-shaft, which has to move 
| a slide-valve 9 inches long and 16 inches 
| wide; the steam pressure in the steam-chest is 
| 120 pounds per square inch, and the length 
| of the uppey-rocker-arm 10 inches. 
| We have seen in Example 26 that 4 of the 
| total steam pressure on the back of the valve 
| 9 inches long and 16 inches wide is 5,760 Ibs. 
| This 5,760 lbs, is the force applied to end of 
|the upper rocker arm; therefore, according 

to Rule 10, we have 


10’ x 5760 pounds _ 
1200 isi i 
and the cube root of 48 is 3.63, consequently 
| the shaft must be 3§ (nearly) inches in diam- 















eter. To find the cube root in an easy man- 
ner, of any figure, we have simply to look in 
| @ table of cube roots, which will be found in 
| any good engineers’ pocketbook. 
| The length of the upper rocker-arm wu, 
Figs. 83 and 84, is limited in either direction; 
that is, it must not be made too long or too 
short. For a slide-valve having 5 inches 
| travel, the length of the upper arm is gener- 
ally made 10 inches, and for valves with less 
travel, the length of the upper arm can be, 
and should be, somewhat reduced. Thus, for 
instance, if the length of the upper rocker- 
arm for a valve having 5 inches travel is made 
| much longer than 10 inches, then the shaft 
will be subjected to a greater twisting !stress, 
and, consequently, the diameter of the shaft 
_must be increased, which is not always desira- 
ble. The reason why the diameter of the 
| Shaft should be made larger when the upper 
rocker-arm is made longer can 
easily be seen by examining 
Rule 10. 
Again, the arm should not 
be made much shorter than 
10 inches for a valve with 5 
inches travel, for the following 
reason: It is the custom 
among the majority of loco- 
motive builders and master 
mechanics to key the valve- 
rod to the valve-stem, as shown 
in Fig. 84, thus making a rigid 
connection. Now, notice, in 
Fig. 84, that the path of the 
valve-rod pin is an arc, as 2 y, 
and to this arc the end of the 
valve-rod must accommodate 
itself; and since the valve- 
stem must travel in a straight 
line, and since there is not a 
a flexible joint between the 
valve-rod and stem, it follows 
that the valve-rod must be 
sprung out of a straight line 
during the travel of the valve, 
and the amount that the latter 
is sprung out of a straight line 
is equal to the line a 3, Fig. 
84. Now, if the upper rocker- 
arm is made much shorter than 
10 inches, but leaving the 
travel of the valve the same as 
before, then the line a 3, will 
be longer, and, consequently, 
the amount that the valve-rod 
must be sprung out of a 
straight line during the travel 
of the valve will also be greater 
than before, and thus produce 
injurious results. 

The width of the rocker- 
arms on the linec d, passing 
through the center of the 
shaft, as shown in Fig. 84, is 
not made the same by the 
different locomotive builders 
or master mechanics, yet the 
following arbitrary rule will 
give a width agreeing very 
closely with the present prac- 
tice. 

Rule 11.—To the diameter 


|of the rocker-shaft add one-half of the same 
diameter, and from this sum subtract 4 of 
/aninch. Or, in the shape of a formula we 


have: 

Diameter of shaft + 4 of diameter of shaft — 
# of an inch = width of rocker arm at ¢ d. 

Example 28.—Diameter of the rocker-shaft 
is 33 inches, what must be the width of the 
rocker arm atc d? 

38° + 145" — 3” = 54%”, say 53”. 

When the width of the rocker-arm at ¢ d is 
known its thickness can be easily ascertained 
in the following manner: Assume that the 
arm is a lever firmly fixed at one end and 


loaded at the other end, as shown in Fig. 85. 


Then according to rules found in books re- 
lating to the strength of material, we find that 
when a beam or lever is firmly fixed at one 
end and loaded at the other, the weight which 
it can support with safety is determined by 


| multiplying the square of the thickness by the 


width, and by a constant figure, previously 
found by experiment (this figure is generally 
called the ‘‘ coefficient’), and dividing this 
product by the length of the beam or lever. In 
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applying this rule to the rocker we shall adopt | whole valve motion. Indeed, we have met 
1,200 for the constant figure or coefficient, and | with locomotives which, on leaving the round- 
the dimensions of the rocker will be taken | house, had such an irregular exhaust that the 
in inches; therefore we have | engineers stopped the engines and examined 
| the valve motions, but found that the cause of 
| all the trouble was the springing of the rocker- 
Now, if we know the load, the width at ¢ a shaft—a trouble which would disappear after 
:,.| the valve-face and seat became lubricated by 

and the length of the rocker-arm, but not its | : F ‘ AN 
running the engines a short distance. 


thick stablish a rule from the | , ‘ 
pepe hs ee poring will enable us to| _ “bem the valve-rod is comparatively very 
aah ging POCA short, a knuckle joint must be introduced 


find the thickness of the rocker-arm. ‘ . 
Dali Mhnitgly: tes aid, te pie by | SS PHO 0E a Chem, oo Shectenied fm 
¥: ‘ PY Figs. 92, 93 and 94, and which needs no 


the length of the rocker-arm in inches, and : 

; : further explanation. 
livide this product by the square of the I f —s ogee 
width multiplied by 1,200; the quotient will| “7 ® ‘OW Cases She Vai ve-ro® enes wm) 
be the thickness of the arm. Or in the shape connects to the rocker-pin, is provided with 
wes nina brasses and a key, so as to take up the wear. 


t 0 Seen ee were But the almost universal practice in the con- 
struction of American locomotives is to drive 
a bush into the eye of the valve-rod, as shown 
in Fig. 95. This bush is made of wrought 
iron, generally three-sixteenths of an inch 
thick for large locomotives and one-eighth of 
aninch for smaller engines. The bush is bored 
and turned and then case-hardened, 
finally forced into the eye of the valve-rod by 


Square of the width ¢ d x thickness x 1200 


——— = load 
Length in inches. 


Load X length in inches 
Square of the width cd x 1200 

Example 29.—What must be the thickness 

ifthe upper rocker-arm, its width c d being 
5} inches, and the valve which the rocker is 
to move is 9”X16”; the steam pressure in the 
steam chest is 120 pounds? 

The total load which a rocker has to sup- 
port is equal to the greatest stress to which it 
can be subjected, and as we have seen before 
the latter is equal to 4 of the total steam pres- 
sure upon the back of the valve. 

Now, according to Example 26 we know that 
4 of the total steam pressure upon the back of 
the valve 9X16” and with a pressure of 120 
pounds per square inch is equal to 5,720 
pounds, which must now be considered as the 
load, consequently we have, according to 
rule 12: 


= thickness in inches. 


5720 x 10” 





time, would bear upon the upper sides of the 
nut threads. 

When we screw down another nut, this 
condition is not altered in the least. We have 
only doubled the thickness of the nut, with- 


out in any way locking the two nuts together. | 


If we put two nuts upon a bolt, or a stud, 
and with two wrenches we turn the nuts in 
opposite directions until they come together 
and we can turn them no. farther, then we 
have a ‘‘jamb-nut” that is a lock, and the 
stud may be turned in or out of its seat, or 
even twisted asunder without starting the 
nuts. 

Let us now apply the same method of 
tightening to the two nuts on our tumbler 
barrel box. down the nuts 
precisely as we did before, then, holding the 
upper nut with a wrench, turn the first nut 
backward with a second wrench, until all the 
‘*lost motion” between the bolt and nut has 
been taken up. Now, instead of the strain 
coming alike on the upper side of each nut 


We will screw 


|thread, the first nut takes its bearing on the 
and 


under side of its threads, exactly as did the 


lower nut on the stud. 








Thickness = =1.58 or 17s" 


(square of 544) x 1200 
nearly, which is the thickness of the rocker- 
arm. 

In a great many locomotives we find the 
hub # on the upper rocker-arm placed upon 
the outside of the latter as shown in Fig. 86. 
This should be avoided as much as possible, 
because when the hub is so placed, the arm 
will not only have to resist a transverse stress, 
but also a twisting stress, and therefore the 
arm and shaft must be made correspondingly 
strong. If the hub is placed upon the inside 
of the rocker arm as shown in Fig. 83, then E 
the twisting stress will be reduced, but yet 
not altogether removed. To allow for this 
extra twisting stress which still remains, we 
have adopted in the foregoing rules a coeffi- 
cient of 1,200. If the rocker-arm had no 
twisting stress to resist, but simply a trans- 
verse stress, then the coefficient of 1,200 could 
have been increased to 1,800; the result of 
this would be a thinner rocker-arm. 
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On the lower rocker-arm we are generally 
compelled to place the hub on the outside of 
the arm, because room is required to clear the 
eccentric-rod, jaw and pin, as shown in Fig. —_—- 
83. Figs. 87, 88, 89, 90 and 91 show the rock- a 
ers for the different sizes of locomotives. The 
diameters of the shafts and dimensions of 
rocker-arms have been obtained according to 
the foregoing rules, and are suitable for 
cylinders whose ports are proportioned for a 
piston speed of 600 feet per minute, the valves | 
having the ordinary amount of lap, and the 
steam pressure 120 pounds per square inch in 
the steam chest. Comparing the dimensions 
given in these illustrations with the dimen- 
sions of rockers in actual use in modern loco- 
motives, it will be seen that the former agree 
very closely with the latter. Of course,the length 
of arms given in the illustrations may have to 
be changed to suit some particular design of 
engine, and, when the change is very great, It is a common practice around the shop, 
then the dimensions of arms and shaft should | when a bolt is required to hold without fail, 


be determined according to the foregoing|to screw the nut down as tight as possible, 
rules. 
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an hydraulic press. Valve-rods, with case- 
hardened bushes, will need but very little re- 
pair, as the wear is comparatively slow. and, 
when the wear of the bush becomes too great, 
it can be easily removed and replaced by a 
new one with very little expense. 
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Jamb-nuts That do Not Jamb. 





By James F. Hopart. 








| and then put on another nut, screw that down 
Again, to be very exact, we should have | with all the power available, call it a ‘‘ jamb- 
given a different-proportioned rocker for each | nut,”’ and expect it to surely hold. 
size of cylinders, but this would cause acom-;| Let’s investigate a bit and see how the con- 
plication of patterns, which managers of | trivance acts in actual practice. We will take 
private establishments and master mechanics | for example, the bearing of a tumbling barrel, 
on railroads seek to avoid; hence one size of | consider it as bolted to a cast-iron frame, and 
rocker is generally used for two or three dif-|the bolts secured by ‘‘ jamb-nuts.” We are 
ferent sizes of cylinders—that is, cylinders| bound to have the box stay in place, so we 
varying in diameter. |pull with a force of 200 pounds on a 12’ 
Now, as simple as a rocker may appear to | monkey wrench, until the nut is ‘‘ home.” 
an ordinary observer, it requires care to pro- 


Now, that bolt is pulling the box and frame 
portion it. 


If the rocker is made too weak, it | together with a force of about 45 tons. If 
may still be strong enough to move the valve, | the nut were loose, it would only touch the 
yet it will spring sufficiently to derange the | bolt threads on their undersides, which, in 
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The load is all borne by the upper nut, the 
first nut being the ‘‘ jamb-nut,” not the upper 
When two 
nuts are applied by the first method, to a bolt 
like the 
upper nut may be screwed after it reaches its 
bearing upon the first nut, the ‘‘ slack” or 
‘lost motion” thus taken up, and a true lock 
may be so formed. 


one, aS many are apt to suppose. 


in some yielding material wood, 


Turning the first nut backward, after the 
second nut is screwed home, does not loosen 
the bolt at all. 
the upper nut; 


The load is held entirely by 
but the tendency is to pull 
the bolt apart at the point between the two 
nuts. Owing to this fact, a greater factor of 
safety must be allowed for bolts having gen- 
uine ‘‘ jamb-nuts,’”’ for if the friction on our 
first box-bolt nut be not taken into account, 
it would be possible to put a strain of 90 tons 
upon the bolt at a point between the two 
nuts. 
— =: = 

The Mechanics’ Institute, of San Francisco, 
Cal., opened a night school January 18, to con- 
tinue until the last week in May. 

The branches covered are mechanical draw- 
ing, free-hand 
geometry and trigonometry, and the Spanish 


and perspective drawing, 


language. 


Competent teachers are provided 
for all branches, 


LETTERS FROM PRACTICAL MEN. 





Two Grindstones, 


| Editor American Machinist: 


| I enclose you a card on which I have made 


}a rough sketch of two grindstones: one the 
public grindstone, and the other ‘for ma- 
|chinists only.” The latter is true and fur- 
|nished with a tool-rest, and partly covered 
| with a sheet-iron splash-guard, so that all tools 
| have to be ground on the front of the stone, 
}on the rest. The former stone is in ex- 
| ecrable order, as is generally the case in 
| many shops. A man is attempting to grind a 
| tool by letting it bump up and down on top 
of the stone. Blacksmiths’ helpers are wait- 
ing for their turn with sledges, flatters, 
chisels, etc.; another man is making an 
abortive attempt to grind a round-nosed tool 
on the top of the stone. Some very good 
articles appeared in the AMERICAN MAcuHINIST 
last year from the pen of Frank H. Richards, 
on ‘‘ Grinding Tools.” 

A first-class workman in a shop where high- 
class work is done, is just as particular in the 
grinding of his tools, as in his work. He 
takes just as much pride in having his rough- 
ing-out tools cut clean and free, as to have 
his finishing tools do so. A man that. tries 
to take short cuts by dubbing the edge of his 
tools every time he grinds, is a butcher. I am 
aware that some men think otherwise and 
maintain that the quickest way isto ‘‘ jamb” 
wrought-iron off dry, and then make a vigor- 
ous attack on the rod or shaft with a file. 
Nothing leaves better work than properly 
ground, clean-cutting tools. To make a fine 
edge, particularly on flat tools, a flat, true 
stone is indispensable. 


C. 
[We do not usually publish caricatures, but 
our correspondent’s pictures tell their story 
so graphically that we make a departure from 
usual custom in this instance. | 


Crown Face Pulleys. 
Editor American Machinist : 


The almost universal practice of turning 
pulleys with a crown face involves considera- 
ble loss of power. The usual height of the 
crown in most pulleys is about 4” in pulleys 
of 12” face. This means that the pulley is 
*’ larger in circumference at the middle than 
at the edges, consequently the belt must slip 
that amount every revolution. In the case of 
a dynamo running 1,000 revolutions per 
minute, and its driving pulley having a simi- 
crown,running say,200 revolutions per minute, 
the amount of slip in both pulleys is 900” 
per minute under a tension sufficient to trans- 
mit, say 30 horse-power, representing a loss 
of about 3 of a horse-power. 

C. W. Crawrorp. 

Brazil, Ind. 





** Rules for Engineers and Firemen, 
Editor American Machinist : 


J. E. M., in your issue of Jan. 23, says he 
would like to hear from others, who have had 
experience with dirty water in boilers. It is 
a well expressed opinion that a large part of 
the failures of boilers is caused by improper 
blowing down. Having had considerable ex- 
perience with muddy water in boilers it seems 
to me it is only a question of time, and with 
some a very short time at that, until a set of 
boilers are ruined by bad management. 

The mud valve is practically of no value 
for blowing mud from a set of boilers under 
steam pressure. It is not practical to suppose 
that so small an opening as a mud valve will 
create a current sufficient to draw the mud 
from a boiler. It will not even take the mud 
that has settled in the drum. 

I used to be a strong advocate of the mud 
valve to relieve the boilers of mud, but ex- 
perience has taught me that it is not only a 
waste of water, but of fuel as well, to heat 
the water that takes the place of water use- 
lessly blown away. It is true when the mud 
valve is first opened the discharge is very 
muddy, but it is only the little that settles 
very near the opening of the valve that wi!] 
| be got rid of in this way. 
| If J. E. M. will crawl into a boiler after it 
| has been cooking muddy water for three or 
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four weeks, before it has been washed, he will 
find mud by the peck sticking around the 
water line, especially in and near the corner 
where the water gauges are. It makes no 
difference how much you use the mud valve; 
you will find this to be the case.  ¢ nly the mud 
will be harder to remove an account of blow- 
ing the water away from it so often, causing 
it to cook fast in the first process of scale 
forming. 

I would suggest that a pipe be tapped into 
the opposite end of the boiler from the fire, 
say not less than 1}, in diameter—the larger 
the better—just low enough so that the mouth 
of the pipe will be covered with water. Then 
blow as often as you please, the oftener the 
better, but the blow should not be kept open 
longer than a half minute at atime. I would 
also suggest for very muddy water that you 
blow as you fire. 5. A. 

Blowing Down Boilers, | 
Editor American Machinist: 


In your issue of January 30th, J. E. M. 
questions the adaptability of blowing down | 
boilers according to rule given. I heartily | 
agree with him in that respect as regards this 
country. It is the most injurious thing 
that can be to a boiler using this 
water, especially the class of boilers used for 
threshing, which are often blown out at 90 
pounds pressure on Saturday night, doors 
thrown open and left to the cooling (and con- 
tracting) influence of the atmosphere and a| 
Dakota blizzard. 

By practical experience with this kind of 
boiler, particularly the locomotive form of 
boiler with water bottom fire-box, I find by | 
blowing off only after the boiler has been 


done 





standing still long enough for the circulation 
to become comparatively subdued, that the 
sediment goes to this water bottom and a 
large portion is then thrown out through the 
blow off. 

In a boiler of the above description blown 
down in that way every day for two weeks, 
then allowed to cool entirely, water run out 
and hand-holes opened, I find 2” of soft| 
slush in the water bottom, and not enough in 
In the | 
same class of boiler, differently handled, I 


shell of boiler to fill a quart cup. 


have seen water bottom, leg, and shell, so 
filled up in six weeks as to require new flues 
and stay bolts. 
sheet came down inside of two weeks. 

Dakota. 


In one instance the crown 


Scrus. 
Suggested Addition to Angle-Plate. 
Editor American Machinist: 
In No. 5, current volume, a convenient 
angle-plate is illustrated and described by 


A. B. 


came across an angle-plate very much like 


Landis. About thirteen years ago I 


this one, with the exception that it was not 
graduated on the arc as the one illustrated. I 


think the graduation a decided improvement. | 
But an advantage in the one I saw, and which | 


might easily be added to Mr. Landis’ device, 
consists in a round top on which the work is 


bolted. This top was a separate plate, turn- 


ing on its center and graduated on its edge. | 


The plate was used under a large drill. A 
half-globe, fastened on this, could be reached 
with a drill at any point, or, in other words, 
it was available 90 degrees from the center in 
any direction. Wo. ScHNEIDER. 
Cleveland, O. 


The ** Grip.” 
Editor American Machinist : 

Everything pertaining to cable roads and 
cable machinery has been so fully and clearly 
the 
MacuHinist and some other papers, within a 
few years, that the people, who have felt an 
interest in the matter, are doubtless quite 


delineated and discussed in AMERICAN 


familiar with the progress and mechanical 
features of the cable system. 
matter recently appeared upon the subject in 
the AmericAN Macuinist of 
1885, touching the bridge cable, and in the 
issue of January 30, 1886, pertaining to the 


December 26, 


cable lines in San Francisco. 


This matter is suggestive of the following 


questions ? 


’ 


é grip’ 


on grades of less than 190 feet per mile, while 


in the latter case the ‘‘ grip” works all right 


on grades of 960 feet per mile ? 2d. Does it re- 
quire any more power to move 50 tons up a 190- 
foot grade than it does to move 10 tons up @ 
950 foot grade? 3d. In view of the fact that 
it requires several times as much power to 
start a car as if does to keep the car in mo- 
tion after it is started, why should not the 
track be so graded at the starting points that | 
gravity may assist in starting the cars ? 
In view of the fact that the average angle of 
friction is about half of one per cent., would 
not a one per cent. down grade at the starting 
places afford a great relief to cable and 
Me | the drawing. 
small end of taper is turned down below size | bullet of steel, or a 13 oz. solid shot. 
some distance from the end, or the corners | is also a harpoon to be fired from the smooth- 
rounded over to prevent enlarging or upsetting 
by being driven out of the spindle. 


‘grip’ 


Francisco article, 
obliged to stop while ascending these heavy 
grades to accommodate pasgengers.”” Now, in 
view of the fact that the starting a car-load of! placing the extreme end of the old center on 


Some pertinent ! 


Ist. How does it happen that the 
is so troublesome in the first instance 





4th. 


Another question is suggested by the San 


which says: ‘‘Cars are 





Fry MILLING 


| passengers up such heavy grades imposes 


great strain on cable and ‘ grip,” is it a wise 
procedure on the part of the management of 
these lines to allow their cars to stop while 
ascending grades, when a few rods in either 
direction would give them a level track upon 
which they could stop and accommodate 
travel ? F. G. Woopwarp. 
Fly Milling Cutter, 

Editor American Machinist : 

Enclosed is a sketch of a fly milling cutter 
for beveling odd jobs which sometimes find 
It will be 
seen, by referring to the sketch, that it is ad- 


their way to the milling machine. 


justable to quite a range of angles and is very 
rigid. 

To adjust, loosen the three set-screws 
EE E, and move the sliding collar ( (which 
slides over the thread) by the milled nut B. 


Two slots are cut in shank to receive cutters 


lethe centers, arbors for drilling and milling 
machines, taper taps and reamers, former 
pins for profile or edging machines, and a_| 
variety of other articles. 
particularly useful in turning taper pieces | 
when it is not convenient to have and use the | 
spindle for the purpose of fitting during the 
process of turning, when the cut and try sys- | 
tem is usually resorted to. 





tories in defiance of all law regulating the 
matter; the other the beggarly price which, 
in the majority of instances, is paid women 
for their work in large cities. ‘ These things 
can only be remedied by the creation of a 
healthy public spirit against them, hence the 
|more publicity given them the better. 
> 

| Engineering tells of a double-barreled gun 
When a new piece is to be turned, to re- |of a somewhat novel description for a steam 


It will be found 





place an old one, bring the small end of the | yacht. The gun is mounted on a pivot, and 
taper which has been previously fitted to the the total length is 53 inches, the weight being 
end of the beveled knife edge, as shown in |115 Ibs. One barrel is rifled and the other is 


It is generally the case that this | smooth bore. It will fire a 10 oz. explosive 
There 


bored barrel. The gun can also be used for wild 
fowling, and for this purpose is loaded with 
18 drams of powder and 7 oz. of shot. 

in eS 
The duplication of the parts of machines- 
manufacturing under the gauge system—has 
resulted in a remarkable reduction in the cost 
of many standard machines, and at the same 
time has, in a less ratio perhaps, improved 
the quality. It follows, if it is determined 
experimentally, that a ‘‘running’”’ fit should 
be a certain decimal of an inch loose, that the 
duplicate system will provide for the exact 
degree of looseness much more accurately than 
can be done through the judgment of the very 
best workman. Besides this the system of 
duplication calls for the best processes of 
doing the work; not alone the quickest pro- 
cesses, but generally the best otherwise. The 
gauge system, as in use in this country, is one 
of the most valuable elements of cheap and 
reliable machine construction; there is ample 
room for its development. 


Now by 











CuTTER. 


arbor in line with the end of the beveled 
knife edge of the blade, and turning the piece 
until it comes to this end, it will be found 
that if the taper is right, which will be shown 
when placed in the bevel, that it will fit the 
first time. 

When well made and carefully adjusted this 
bevel forms a perfect taper gauge, the same 
asasolid one. The length of the knife edge 
should be at least 4 inches, and the tongue of 
blade as shown in the beam 3} inches from 
the knife edge. This length will admit a 
taper 24 inches at the smallest end. The 
lower part of the beam is left solid to admit 
of fitting templates of any angle. When fit- 
ting such templtae reverse the knife-edge 
blade in the beam so as to bring it in contact 
with the template. This tool will be found 
useful for a variety of other purposes that will 
present themselves from time to time. 


oe 


Liquid Fuel for Steamers, 





Another application of liquid fuel to 
steamers has been made on a new ship re- 
cently launched by Messrs. Wigham, Rich- 
ardson & Co., of Newcastle-on-Tyne. The 
steamer, which is intended for the Black Sea 
trade, and which is to be permanently oil- 
burning, has her water-ballast.tanks divided 
up and made available for the storage of her 
fuel. There are also other storage tanks 
built into the ship on each side of the engine 
room, all these being connected by pipes to 
the small feed tanks placed above the boiler. 
A large supply pipe, connected through 
valves to the storage tanks, allows of the 
vessel being filled up with fuel in a very 
short space of time. The oil-burning appa- 
ratus has been fitted by Tarbutt’s Liquid 
Fuel Company, of No. 75 Lombard street, 


Somerville, Mass. C. E. Srwonps. 





London, and is similar to that adopted on 
board the steamer Himalaya, which recently 
made her successful trial trip from London to 
Granton and back with the new fuel, as de- 





scribed by us at the time. It consists of an 











automatic starting arrangement, which pro- 
vides for the supply of oil to the furnaces 





UNIVERSAL BEVEL. 


as shown by dotted lines F. The set screws 
HE should be slightly inclined so as to bed 
the cutters firmly on collar C. The center 
set-screw holds the collar C in place, and 
should bed itself in a shallow key-way cut on 
the threaded shank. This cutter can also be 
used for countersinking and re-seating. I 
have seen nothing like this before. 


LEE C. SHARPE. 


A Universal Bevel, 
Editor American Machinist: 
The bevel shown in the engraving is one 
I designed some time ago for my own use. 
Its chief points consist of a knife-edge blade 
in connection with an angular groove in the 
The 


object of the angular groove is to center any 


beam, as will be seen in the end view. 


cylindrical piece which may be placed in it, 
as is shown in the engraving in which a taper 
piece is represented with the knife-edge blade 


closed upon it. This form of bevel will be 


found useful in turning taper pieces, such as‘ 








during the period of getting up steam without 
the aid of an auxiliary boiler, and an arrange- 
ment for highly superheating the steam 
= is used for forcing in the oil, and by 
| its means raising the temperature of the fuel 
| to the burning point, as it enters the furnace. 
/A trial of the apparatus has just been com- 
| pleted at Messrs. Wigham, Richardson & Co.’s 
| works, and was witnessed by representatives 
| of some of the leading shipbuilding and en- 
ants for | gineering firms on the Tyne, who are evinc- 
machinery consists of a perfectly cylindrical | ing great interest in this most recent develop- 
shaft supported on two journals carried by | ment of the fuel question. The first trials made 
a branched support, which so turns on a hinge | showed that the evaporative effect of the oil 
that the shafts can be adjusted at an angle of /used, which was a residue of Scotch shale 
oil, was 154 lbs. of water to each pound of 
" . (oil, as against from 8 to 9 lbs. for 1 lb. of 
; lo use the apparatus, a bent piece | coal. Subsequently the engines, which are 
of the same metal as that to which the lubri- | only just completed, were started for the first 
cant is to be applied is placed astride of the time, and were kept running for some hours 
shaft and suitably weighted, and the number | at from 84 to 96 revolutions per minute. The 
‘ trials were altogether a great success, and it 
slide along the shaft with various lubricants | ig understood that a number of other applica- 
are noted. The greater the distance traveled tions of this system of burning liquid fuel 
fora given number of revolutions, the more | are now being made, both to marine and sta- 
Mechanical World. tionary boilers, as well as to stills and plate- 
heating furnaces.—Jron. 





Professor Hermann’s apparatus for deter- 
mining the values of various lubric 


five to ten degrees to the horizon. The upper 
end of the shaft is rotated by means of a 
handle. 


of turns of the handle requisite to cause it to 


efficient the lubricant. 
— ——— 
The Bureaus of Labor Statistics, of such 
States as have them, are bringing into promi- 7 <> 
two facts well 


general way before. 


nence known perhaps in a 


One 


According to the annual report of 
American Society of Civil 
total membership is 928. 


the 


of these is that the 


Engineers, 
children are very generally employed in fac- 
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Adjustable Tap and Reamer Wrench. 


The jaws of this wrench are made of tool 
steel, hardened and tempered. The screw 
which moves the movable jaw is protected 
from dirt, which would otherwise clog and 
wear it. -The wrenches are well finished and 
are strong. 


Wells Bros., Greenfield, Mass., are the | 
} 





manufacturers. 
a ee 


Starrett’s Lock-joint Calipers. 

These calipers are provided with a device 
for locking the joint, making them rigid when 
adjusted to proper size. From the joint a 
slot extends to the end of the long arm; this 
can be opened or closed by a cam controlled 
by a thumb-nut. Turning this nut in one 
direction loosens the joint, so that the cali- 
pers can be quickly adjusted to the required 
size, then by a turn in the opposite direction 
the joint is rigidly tightened. 

For fine adjustment there is a slot in the 
short arm; by turning the thumb-screw the 
short arm is sprung slightly in or out, giving 
the closest desired adjustment. 





The manufacturer is L. S. Starrett, Athol, 
Mass. 
— BI 


Blast-furnace Engineering. 


B. Hess. 


By W. 


Water Works— REPAIRING A BLowING CyLin- 
DER — MENDING A Packinac Rina — A 
WoopeN Packine Rina. 

To repeat the remark of a well-known and suc- 
cessful iron founder and furnace superintend- 
ent, ‘‘ Too much importance cannot well be at- 
tached to the water works of blast-furnaces.” 
This applies especially to the capacity of 
pumps and the kind of pump used for supply- 
ing the tank water, and the kind of water used, 
as well as the tank elevation. Much valuable 
time and a great amount of trouble, to say noth- 
ing of the cost, would be saved to furnace pro- 
prietors, if, when putting up tanks and putting 
in new machinery of this class, they would 
give it just the right amount of thought, and 
adapt it to meet their wants. The tank 
should, in many cases known to the writer, 
be placed higher, giving a sufficiently strong 
pressure, when desired to stir up the sedi- 
ment, which is always likely to accumulate in 
tuyeres. The additional cost of raising the 
water a few 
small, as compared with occurring 
from inadequate water supply—rather press- 
ure, for pressure is actually necessary in 


feet higher is comparatively 
losses 


using some water, on account of its character. 
Taking water from ponds, or basins used 
to catch water, to use over again, is also 
productive of much injury to tuyeres, as well 
as boilers. The writer is acquainted with 
one case in which parties changed from iron 
to phosphor-bronze tuyeres. They lost them 
at a rate that is almost incredible, as they 
had used iron tuyeres all along, with what they 
thought fair success. They were advised to 
change from pond water, which they did, 
and now they have no trouble with tuyeres. 

Another source of much trouble that could 
be remedied at small cost is in the water- 
supply pipe, and the manner in which the 
connection-pipes are attached. A 3” pipe 
around the furnace, to supply six tuyeres, may 
do it very well for a time, but generally much 
trouble will be saved by using 4” pipe; in 
other words, keep on the safe side by figuring 
on about fifty per cent. loss of carrying ca- 
pacity. 

Not long since, one of our blowing engines 
broke a packing ring. It had worn thin on 
two opposite sides. A new one was ordered, 
but before it came, the old one gave out— 
broke in four pieces. We repaired it by 
constructing a sort of platform of boards, 
nailed to 4’x4” scantling and planed off 
smooth, so as to strike circles of diameter of 
ring. Rivet holes were drilled in the pieces 
of ring, which was 4” wide by ?” thick, of 
brass. We then took iron, }’x4”, bent to 
form an inside circle, and also drilled for 
rivets to correspond with the 
packing ring. ‘The iron was riveted fast to 
the brass at thick places in the ring, and the 


pieces of 





|ring out. 


two rings thus formed were set to correspond 
with the circles described on the platform. 
The space between the rings was run full of 
babbitt metal, 
hammered. 
some time the new ring came, but the one 


then the rivets of copper 
It was put in, and after running 


repaired is still doing service, and promises 


| to last as long as a new ring. 


We had occasion to bore out one of our 
blowing cylinders, it having got cut, which 


| we did in place; cylinder 72°x58”, two cuts in 


130 hours. In order to avoid getting a new 
piston head, we concluded to try a wooden 
packing ring, which we had made of well- 
The 
ring was in ten pieces, the joints carefully 
fitted, lapping over on the ends 3”, then 
doweled together and a 3’ hole bored in the 


seasoned maple wood, in short sections. 





dler, and who proceeded to draw from the in- 
spector a minute description of the uses to 
which the plates would be put, as well as the 
ordeals of test through which samples must 
pass. The next plates proved entirely suc- 
cessful, and the entire order was filled with- 
So the scientific 
knowledge of the inspector hit the nail on the 
head the first time. Not too fast. The super- 
intendent, with the new insight gained of the 
had 
been wrong, 221 with no change of material 


out the rejection of a plate. 


requirements, saw where his methods 


whatever, simply varying the plan of working 
by the rolls, and then improvising a chamber 
where the cooling off should assume the 
character of an equable annealing, the same 
iron which had been condemned, in every in- 


stance proved a success. 





Tap aND REAMER WRENCH. 


joint where the ends of the sections join, and 
pieces of rubber inserted, so as to make an air- 
tight joint. Then holes were bored into the 
ring from the side, and coiled brass springs 
compressed into them, which act to set the 
The springs were put in about 
every 6”. This has been in use about two 
years, giving good satisfaction. Occasionally 
the cylinder is opened, and a little tallow 
and plumbago rubbed on. 


ome 


Working Steel and Iron. 


By S. W. Goopyear. 
One of the most extensive consumers of 


iron and steel for structural purposes in this 
country had occasion to use a large number of 
iron plates, of exceptionally large size and of 


unusual thickness, which must possess a de- 
gree of tensile strength and undergo tests for 
bending qualities which, coupled with the 
thoroughly dense and uniformly sound condi- 
tion required, made their procurement, for a 
time, seem, if not impossible, at least quite 
doubtful. 
made by the party to whom the work had 


Many unsuccessful attempts were 
been entrusted. Much correspondence, with 
many suggestions, had resulted, and still no 
plates to answer the requirements. Something 
must be done, and so the inspector, a man 
well versed in all the peculiarities of all the 
different irons with the effect of sulphur, sili- 
con, phosphorus, etc., etc., at his tongue’s 
end, was sent to try to straighten the matter 
out. Arrived on the ground, he first learned 
what iron had been used, and next expressed 
the opinion that there was no hope of success 
with it. 
why it would stand the tests, and why the 


He told them just what iron to use, 


other would not, his explanation being highly 
He then submitted 
to a close examination by the superintendent 


scientific and exhaustive. 





of the mill, a very clear-headed, practical 


|}man, who had risen from the position of pud- 


\ 


There is a belief prevalent in the minds of 
mechanics that cold-hammering, much cold- 
working, will harden metals very materially, 
in fact, that steel will be hardened in that 
way to an extent that precludes the possibility 
of drilling it. I remember a case in point, 
Used as packing in a machine for nearly a year. 
where for ten hours per day, minus ordinary 
stoppages, it had been subjected to not less 
than one thousand blows or compressions of 
a half- 

was a 
piece of cast-steel of about three square inches’ 


many tons’ weight per minute—say 


million of such compressions daily 


in thickness. 
Becoming too thin, this piece was replaced 
by a new one. 


area, and something less than }"' 


Some time after, my tool- 
maker asked me for something to drill and 
tap, to be used as a gauge to cut some screws 
Much to his 
surprise, the hole was drilled and tapped as 


to, and I gave him this piece. 





Lock-JoINT CALIPERS. 


easily as would have been the case with any 
well-annealed piece. 

I once had occasion to cold-swage some 
round steel wire into a shape which would be 
presented by a twist drill with the twist taken 
out. Here was a great amount of metal to be 
displaced in forming the grooves, while, if 
feasible to do it in that way, the rest of the 
little 
pieces which came out of the dies entirely 


metal needed disturbing. I swaged 
sound, ercept they were split in two just as 
far as the full depth of groove extended. I 
the 
part representing the bottom of the grooves 

the per- 
cracks. I 


swaged other pieces, in which the center 


was perfectly sound, and the edge 
iphery full 
swaged pieces which were just assound as the 


was of transverse 


wire had been before swaging. How? In 
the same dies, with the same wire, but under 
modification of the one, and different treat- 
ment through that modification of the other. 
What 
working all parts of the piece at once, and 


was the secret of success?’ Simply 
holding all parts up to the work. 
To those who say hammering steel causes 


it to flow on the outside, and tears it from 


the center, the inspection of bars of dif- 
ferent sizes, in which fracture will reveal en- 
tire soundness and uniform structure through- 
out, should suggest that there is hammering, 
and hammering. Not that 
done, but how it is done. As between using 


hammering is 
a certain weight of tilt-hammer, and one 
much lighter, for drawing to shape and size 
steel articles which were to be hardened, I 
was once told by a manufacturer there was so 
great a difference as to rarely lose a piece 
from hardening cracks from one hammer, 
while from the other so many pieces cracked 
as to make the manufacture a commercial fail- 
ure. In this case the cracked pieces were 
from the heaviest hammer. The blows had 
been too heavy, but there is no doubt that to 
have been too light would have proven just as 
disastrous. 

There is, perhaps, no better way of getting 
at facts in relation to this question of loosen- 
ing up the center of a bar than to draw com- 
parisons between different methods of ham- 
mering. 
The found first in 
swaging between dies which, from size and 
shape, as compared with what they are work- 
ing upon, hold the work from lateral expan, 
sion, as far as possible, in all directions, at 


How it is done, is the question. 


two extremes are to be 


the same time covering and bringing’ under 
pressure a considerable portion of the length, 
the object being reduction, and consequent 
elongation, always making each blow or com- 
pression reduce without distortion, and fore- 
|ing elongation to take place against a resist- 
ant force. This insures immunity from the 
loosening-up effect, and just in proportion as 
the resistance offered to the natural tendency 
to escape from pressure in the easiest way 
is thorough, will the condensation and closing 
up all porosities and} the equalization of mo- 
lecular condition be thorough. 
The other extreme would be found in at- 
tempting to reduce and elongate round bars 
by hammering or compressing between plain 
faces as between hammer and anvil, or by the 
process called rotary rolling, 7. ¢., between 
| rolls whose axes are practically parallel with 
the axis of the piece or bar being acted upon. 
In these ways there is no resistance to distor- 
|tion at every blow or compression, except 
| through the rigidity of the metal itself. The 
pressure in any given direction inclines the 
| etal to escape, and with nothing to prevent, 
the entire operation is one of constantly 
shifting distortion, which only needs to be 
the of the 
By the rotary rolling process both of 


continued to tear center bar in 
pieces. 
Bars have 


been literally burst asunder, while others, 


two results have been reached. 


without being reduced appreciably in size, 
have, through the attempt, had their surfaces 
entirely broked up as badly as those of rails 
which have long stood the traffic of heavy 


trains, the effect, where actual crushing 
does not reach through the bar, being 
identical. 


The writer was once told by an experi 
menter in this direction of rotary rolling, 
which has seemed so fascinating to many men, 
that he had 
in iron and steel had their axes longer in one 


discovered that the molecules 
direction than in the other, and that they ar- 
ranged themselves with their longest axes in 
the direction in which the working had taken 
place ; thus, in a round bar rolled in grooved 
rolls, the axes would be parallel with the axis 
of the bar, and the fact that he 
rotary rolling to increase the size of a bar, 


had known 


had confirmed his belief in the theory. 

How much easier it would be for the plain 
mechanic to conclude that a force which car 
ried on to its legitimate effect in any one di 
rection would inevitably burst the bar asunder 
would, when applied alternately in all possi 
ble directions, have its disintegrating effect on 
the entire bar, the tendency of which would 
be to increase the size; that loosening up and 
disaggregation was a better name for the phe- 
nomena than that of changing axial direction 
Is it not 
a fact that the bulk of iron and steel working 


on the part of elongated molecules. 


comes between the two extremes named, and 
is better or worse, so far as method goes, just 
as it is most nearly like the one or the other 
of the two methods, one of which may safely 
be called the worst, at least, which can be ap- 


plied? 
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Tron Foundry Progress. 


Improvement in no branch of iron-working | 
has been more marked during the past five | 
years than in foundry work. And the neces- 
sity of such improvement is, perhaps, more | 


apparent in this branch than in any other. The 
facility with which iron can be got into desirable | 
shapes inthe foundry will probably always keep 
the proportion of castings to forgings in ma- | 
chinery about as at present, hence the subject 
of foundry production will always be one of | 
the most important connected with machine | 
manufacture. But it is a subject that untila/| 
comparatively recent date has received but little 


attention. Boring, planing, and turning cast- | 
the various machine-shop practices— 


have received the attention of the manufac- | 
turer and the engineer, to the neglect of | 
proper consideration of the first step; that | 
is, making them in the foundry. 

The strength of castings has for years been | 


referred back to ancient time-worn experi- | 
to the earlier days of the art—more 
frequently than to modern experiments ; in 
fact, modern experiments have not been nu- 
merous enough to afford much opportunity 
This lack of live interest in 
the matter has stood directly in the way of 
progress. It can only be defended on the as- 
sumption that the art of making castings 


ments 


for reference. 


from iron was practically perfect in its in- 
fancy. In other matters relating to iron- 
working, a man who referred so far back for 
data would be looked upon as mildly insane. 
To the uninitiated there is but little differ- 
ence in iron castings, except as one may be a 
To those bet- 
ter acquainted with the subject, there is 


little smoother than the other. 


known to be an enormous difference in the 
strength of castings made from different mix- 
tures—-a difference eutirely disproportionate 
to the difference in cost. Different manipula- 
tions are also known to have an important 
bearing, but why these things are so, is sel- 
dom inquired into in such a way as to afford 
information susceptible of general applica- 
tion. 

As previously intimated, these things are 
receiving more attention of late, and much 
good is likely to result from it. Foundrymen 
frequently crude, but 
better than no means—for making tests of the 


are providing means 


iron they use, and the influence of different 
forms on the strength of castings is more 
thought of than it formerly was. 

In the foundry, among the workmen, the 
reading habit is becoming more common, and 
will accomplish a good end. <A few years ago 
those who were willing to study matters re- 
lating to the art they practiced, found little 
This 


is now changed, to a great extent; foundry 


printed matter having reference to it. 


matters receive a good deal, if not their due 
share of attention from the technical press ; 
this is notably true in European countries. In 
addition to this, valuable books on foundry 
practice are appearing. The moulder of the 
present can find about the same opportunities 
for getting information by reading that other 
craftsmen can. And he is benefiting, and 
will benefit by it, as much as they. 
influences will, in the end, do valuable service 


These 


in changing the quality of iron castings, the 
ways of making them, and the character of 
the foundry as a workshop, to the advantage 
of those who use castings as well as those 
who make them. 

There remains much yet to be done in iron 
foundry matters ; there is wide difference in | 





respect to what is being done in different | 
foundries. In some it can be seen at a glance | 
that managers are fully alive to the necessity 
of progress, and in such the workmen will be | 
found equally wide awake. In others, old 


methods are clung to, and it is taken for | 


granted that a foundry must possess some of 


the dark, inconvenient features of its earlier 
days; corresponding men will generally be 
found to fill such 
surer than the tendency of workmen to get 
into sympathy with their surroundings. But 
this will gradually give way to more enlight- 
ened ideas, and there will be more of cer- 


foundries. Nothing is} 


tainty and less of trial in the foundry of the 
future. And this will, beyond question, have 
an important influence on the economy of 


manufacturing in the future, 


| covertly, as usual. 


{out reciprocating. 


‘and void. 


| Distributing Railroad Passes at Albany. | 





The American Society of Mechanical 
Engineers. 


We cannot see the point to the spasm of | 


indignation over the fact that the free passes 
from railroads were distributed openly this 


| year to the lawmakers at Albany, instead of 


The fact that their dis- 


| tribution was not private was probably a blun- 


der in so far as intention was concerned, but 
it was not a crime, and sheds absolutely no 
new light on the subject. It was well known 
before, that members of the Legislature were 
supplied yearly with passes from the railroads 
in the State, and the precise manner in which 
they were distributed was of no consequence 
whatever. The members of the State Legis- 
lature, at Albany, are men who would be 
classed under the somewhat ambiguous name 
of ‘‘Gentlemen,” and it is very generally ac- 
cepted, as a fact, that gentlemen are not in 
the habit of regularly receiving favors with- 
Putting this and that 
together has always assisted in accounting 
for a good deal of legislation in favor of rail- 
roads, and against the interests of the people. 

This favor is not a gift from the railroad cor- 
porations, and so far as we know, no one has 
ever been foolish enough to look upon it as 
such. Onthe part of these corporations, the 
travel of Legislators on free passes represents 
by large odds the best business done on the 
roads. The taxpayers pay mileage rates on 
these passes that, if the actual figures were 
placed before them, would astonish some of 
the most careless. Still, in a general way 
they know that they are paying a high price 
for the railroad riding their representatives 
may find it convenient to do, and they appear 
reasonably well satisfied with the price. 

Those who believe that the public manner 
in which the passes were distributed this year 
will tend to break up the practice are likely to 
be disappointed. 
be a question of shame. 
corporations and the Legislators ‘‘ know a 
good thing when they see it;’’ the former are 
not likely to lose their best paying passenger 
traffic through any squeamishness as to the 
means employed to retain it, nor the latter to 
fail to settle their bills for railroad traveling 
with the people’s money, at least not till the 
demand that they do so is more imperative 
than it is at present. 


It has long since ceased to 
Both the railroad 


———— epee — — 
A Supreme Court Decision of Interest to 
Commercial Travelers, 


We have frequently alluded to the restric- 
tions which some States have sought to place 
on commercial travelers by taxing them, as 
being contrary to common sense if not to 
common law. According to decisions: ren- 
dered in different States, a commercial traveler 
in some 
instances a heavy one—in every State he 
might do business in, the manifest object 


would be obliged to pay a license— 


being to prevent his selling goods manufac- 
tured in other States than those which pro- 
In a recent case, which was 
carried to the Supreme Court of the United 
States, 
States than those in which they reside is de- 


posed to tax him. 


this taxation of drummers in other 
clared unconstitutional, except that in this 
respect they are treated precisely as the citi- 
zens of the state imposing the tax are treated. 
That is, as we understand the decision, if a 
state imposes a drummer’s tax on its own 
citizens, then it may impose the same tax on 
those from other states. The particular case 
under consideration was that of a drummer 
who was taxed in Michigan and had carried 
the case through the courts in that State. 
The following is the concluding part of the 
opinion by the U. S. Supreme Court: 


We think that the act in question operates 
as a regulation of commerce among the States 


in a matter within the exclusive power of | 
Congress, and that it is for this reason repug- | 


nant to the Constitution of the United States 
The judgment of the Supreme 
Court of Michigan is reversed and the case re- 
manded, with instructions to take such fur- 


The latest catalogue of this Society contains 
the names of eleven honorary members, five 
life members, 537 members, twenty-three as- 
| sociates, and thirty juniors, a total member- 
{ship of 606. The Society will hold its next 
meeting at Chicago, beginning. May 25. By 
| recent action of the Council, all papers to be 
| presented at that meeting must be in the 
| hands of the Secretary before March 22. The 
| Secretary would be glad to be informed of 
| the titles of papers at once. 
| The action of the Council in requiring the 
| papers to be forwarded to the Secretary early 
| enough to permit of their being printed and 
circulated a few days in advance of the date 
of the meeting appears to be a wise one. It 
will give members, who are desirous of dis- 
cussing any particular paper, time to make 
themselves familiar with its contents, and to 
make preparation for discussion. The tend- 
ency will undoubtedly be to make the dis- 
cussion of papers much more intesesting than 
usual. We also infer that the custom of 
reading lengthy papers entireis to be changed. 
If the papers are distributed amongst the 
members in advance the spending of an hour 
or two in the reading of a single paper ap- 
pears very much like the loss of so much 
time by every member in attendance; with 
the increased discussion likely to result from 
the previous distribution of papers, this time 
will be valuable. 

Referring to the next meeting, a repre- 
sentative engineer of Chicago, writes us: 

‘The American Society of Mechanical En- 
gineers has “decided to hold the spring 
meeting in Chicago, and the resident mem- 
bers of that city are exerting themselves to 
give the meeting a reception worth being re- 
membered.”’ 


a> 


Inventory Valuation of Patterns. 


We publish elsewhere in this issue a com- 
munication from Mr. Ewing Matheson on the 
above-named subject, which will be found of 
interest. We believe, for reasons which the 
writer names, that much more attention is 
paid to fixing a correct value on patterns in 
England than in this country, but more atten- 
tion will undoubtedly be given to the subject 
here, in the future. It is a matter the im- 
portance of which has not been properly ap- 
preciated. 





>> 


Those who had observed such things closely 
concluded that, for the last part of the year 
just passed, accounts of boiler explosions 
were less numerous than usual, and congratu- 
lated themselves accordingly. For the last 
few weeks, however, such accounts seem to 
appear with rather more than ordinary regu- 
larity, in fact, they seem to come in a way 
suggestive of an epidemic in that direction. 
It is possible that there is good work for the 
Society of Stationary Engineers in this matter 
of boiler explosions. The difficulty is always 
in finding the reason for such catastrophes. 
If they could find it in their way to investi- 
gate every case of the kind in their line, and 
make their conclusions public, it would, per- 
haps, throw additional and needed light on 
the subject, that in the end would help in 
preventing explosions. 

—_  — 


Literary Notes, 


The Richmond Mercantile and Manufactur- 
ing Journal begins its fourth volume with the 
present number. It is a 24-page monthly, 
contains valuable matter, and gives due credit 
for articles copied. 





Ayer’s Newspaper Annual, for 1885, makes 
| the total number of ‘“ scientific and mechani- 
cal publications,” published in the United 


States, 146. And still they come. 


ther proceedings as may not be inconsistent | 


with this opinion. 

This decision will, we believe, strike most 
people as being a just one, and, we believe, 
that it will be of advantage to the States 
which proposed to exclude salesmen. 


Vickh’s Floral Guide for 1886 contains 120 
pages of choice matter relating to horticulture 
for the greenhouse, the garden and the house- 
hold. The 
‘* Pleasant Gossip” and our ‘‘ Young Folks” 


” 


‘* Correspondence columns, 


[Fesrvary 13, 1886: 
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listinetive features of the annual, which 


are 
contain much interesting and valuable infor- 
mation relating to flowers and kindred sub- 


jects. James Vick, publisher, Rochester, 
N. Y. 

rhe organization of Union Pacific Em- 
s will, in February, begin the issue of a 
monthly magazine to,be known as the Union 
Pacitic Employes’ Magazine. It will be de- 
voted to the interests of railroad men, espe- 
on the Union Pacific road. 


plo; 


ciall 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to con mon-sense methods. 


Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 


6) W. U., Collegeville, Pa., will find di- 
rections for proportioning cone gears in the AMERI- 
CAN MACHINIST of Oct. 15, and 22, and Nov. 26, 1881 ; 

1882. 

‘dy a 


57) J.C., New York, asks: What is the 
present United States standard thread for 4g” tap ? 
A.—According to the recommendations of commit- 
tee of Franklin Institute, in 1864, a half-inch tap 
has thirteen threads to the inch. 


25, 


also Feb. 


58) N. B., New York, asks: How are 
safety-valves for boilers proportioned? A.—The 


most common way is by the grate area. Onesquare 
inch of valve area, to13 or 2 feet grate area is a very 
common allowance. See AMERICAN MACHINIST of 


Nov. 22, 1884. 
(59) N.H., Chicago, Ill., asks: 1. If the 


water begins to fluctuate in the glass gauge, and I 
am afraid that it does the same in the gauge cocks, 
how can I tell with 2ertainty where itis? A.—Shut 
your damper, an shut off all flow of steam from 
the boiler, a:i the water will settle to 
level. 


its true 


(60) EK. C., Richmond, Va., asks: Can a 
locomotive attain so high a speed that the pump 
will not work, say forty miles per hour? A.—As 
pumps for locomotives are constructed, they will 
work at any speed likely to be attained; not so 
well, however, at the highest as at more moderate 


speeds. 


(61) P. G.§S. asks: How much should we 
charge for the supply of steam toa 4'’x8’ vertical 
engine driving three printing presses? A.—You 
can only determine this by calling in an engineer 
competent to determine the amount of steam used- 
You can get the back numbers referred to from any 
newsdealer. 


62) H. A. B., Cleveland, O., asks: Please 
inform me how tocompare the several standards 
of boiler powers; that is, how to transfer from an 
evaporation at any point to 4n equivalent evapora- 
tion from and at 212 deg. A.—You will find in the 
AMERICAN MACHINIST of Oct. 18, 1884, a table for 
this purpose, with description of how to use it. 

63) 


G. N., Chicago, Ill., asks: 1. Is there 


] 
the same amount of latent heatin steam from re- 


heated water at212 deg. as when water is first 
heated? A.—As we understand your question, yes. 
2. How much does steam expand to every degree of 
A.—See article 
pansion of Gases,” by W. H. Weightman, in AMER- 
ICAN MACHINIST of Oct. 31, 1885. 


heat from 212 degrees? 


64) ©. E. Chandler, Boston, Mass., writes: 
I have a lot of pieces of steel, hardened 5 'x1.1875" 
x.15', irregular shape. I wish to draw the temper 
toa dark straw color at one end, the 


rest can be 


softe What is the best method to do it as regards | 


quality and cost? A.—The best method is to draw 
the temper one by one. 


lesired 


Heat one end, and as the 





color appears at the other end, stop by 
( ng. 
85) §. R. Denison, Texas, asks; What 


would be a fair estimate of coal in pounds per indi- 


| horse-power per hour, with best modern 


er and setting, and Corliss engine, say seventy 
eighty horse-power. Coal, good quality bitumi- 
us, such as used by the Missouri Pacific Railroad 


the Northwest? A.—We are not acquainted 
with the coal referred to. Assuming it to be as you 


say, of good quality, engine of proper size for the 

} er, non-condensing, steam pressure 80 lbs., we 
ild say about three pounds, not including that 
1 in banking fires. 


A. C., Rochester, N. Y., asks; 1. Is 
‘ injurious to boiler fronts of furnaces? A.—No. 
~ ‘hat do you think of gas coke as compared with 
al for economy? A.—That will depend upon 
I At ordinary prices, we think the coal the 
Cheapest. 38. What kind of soft coal do you think the 

pest to use. A.—There is probably not much 
ence ; that is, in soft coal used for steam mak- 
the price will; probably jvary about as;zthe 





| quality. 


4. What is called good firing incomparing 
pounds of coal with gallons of, water? 
and pressure of steam. A gallon of water to one 
pound of coal is better than the average. 


(67) Engineer, Trenton, N. J.,asks: Why 


any of the bolt-cutting machines ? 
I find the pitch increases. 
inch bolt, eight threads to the inch, the gain is one- 
half thread in 18" A.—It is not possible to cut ab- 
| solutely correct pitch with dies in a bolt-cutter, un- 
less the dies are moved along by a lead screw. The 
variation will be different under different construc- 
tion of dies, and different as between sharp and 
dull dies. The reason is that the thread being cut 
has to move the dies forward against the pressure 





| the thread against which the thrust comes. 


(68) J. H., Zanesville, Ohio, writes: 1. I 


|center. Whatcan I doto carry it over? A.—Noth- 
ing that is practicable, except acquire 
“knack ” of shutting off so as to stop it elsewhere 
than on the center. 2. 


gine run? 


to 


How fast should such an en- 
A.—That depends upon its construction, 


and the work it must do. We could tell noth- 
ing about it without knowing these _ particu- 


lars. 3. I do not think the cylinder is right, and 
think of putting on a new one. What should be the 
dimensions of ports, valve, etc. A.—We 
tell at this distance. Better get some competent 
engineer to examine your engine. The 
cylinder may be as good as you can make. From 
what an engineer will be able to observe he will 


cannot 


present 


how to go about it. 
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ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Patent Attorney and Expert. Machine designs 
and details. Wm.H.Weightman, 82 Astor House, NY 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, III. 


Price, 5 E. Lyman, C. E., New Haven, Conn. 





on * Ex- | 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 

13 engines, all sizes in store, cheap; machinery, 
tools and supplies; lists sent on application. Jack- 
son & Tyler, Baltimore, Md. 

E. Merritt & Co., 


Brockton, Mass., established 


| 1859, only manufacturers of a complete line of Tack 
and Nail Machinery. 
| 


Send for circulars. 


Files recut without drawing temper, about one- | 


half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn. 


** Complete Practical Machinist,” $2.50; ** Mechan- 


ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306, New York City. 


The Magic Square—A novelinstrument for solving 
problems in arithmetic by a mechanical method 
without mental labor; equal to a slide-rule, twenty 
feet long. By mail, 25. W. H. Wythe,Ocean Grove,N.J. 


For Sale—One 50 H. P. and one 200 H. P. Corliss 
engine, built by Geo. H. Corliss; also one 30H. P., 
Erie City Iron Works portable engine and boiler, 
nearly new, used but a féw months. Henry I. 
Snell, 135 North Third street, Philadelphia, Pa. 


The Chandler Water Motor.—Five years’ success 
ful trial has proved the Chandler Motor to be the 
most reliable and economical motor made. Built 
in six sizes, from ¥ to 12 horse-power. Efficiency, 
safety and economy combined. Send forillustrated 
catalogue and price-list. Factory and warerooms, 
132 Oliver street, Boston, Mass. 


“Locomotive Engine Running and Management.” 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
For sale by ** National Car Builder,” 187 Dearborn 
st., Chicago, IL. 






Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to him- 
self that he become thoroughly familiar with the 
writings of Chordal. John Wiley & Sons, 15 Astor 
Place, N. Y., have issued a new and enlarged 12 
mo. edition of ** Extracts from Chordal’s Letters.” 
Handsomely bound in cloth, with over 50 illustra- 
tions. Price, $2. Discount of 25 per cent. on orders 
for five or more copies. 


A.—It de- } 
pends upon kind and size of boiler, quality of coal | 


is it that a true thread cannot be cut with a die on | - 
On long threads | 


of the cut, and this tends to cut away the side of | 


have a 7’’x10"" engine, which always stops on the | 


the | 


be able to tell you if improvement is possible, and ° 


The Best Upright Hammers run by beltare made | 


Light articles built to order by the American Sew- | 


a | 











} E. & G. Brooks will build steel works Birds- 


at 


For instance, on a one- | 


| boro, Pa., in the spring. 


The Pratt & Whitney Company, Hartford, Conn., 
have begun running increased hours in several de- 
partments. 


The Peck, Stow & Wilcox Company, Southington, 
Conn., have advanced 
seven per cent. 


the wages of the moulders 


The Seymour Mfg. Co., Seymour, Conn., have just 
filled a large German-silver order, and there are 
more to fill. 


The Katahdin, Katahdin, Me., Charcoal Tron Co. 
are building two additional coal 
pacity for fifty cords of wood each. 


kilns, with a ca- 


! 

| A two-story furniture factory is to be built by H. 
J. Mason, Lansingburg, N. Y., and Hawks Bros., 
Goshen, N. Y., will rebuild their factory at once. 


The Chattanooga Plow Co., Chattanooga, Tenn. 
write us, under date January 20, 1886: ** We will 
soon buy some engine lathes and other iron-work- 
ing machinery.” 


The Washburn & Moen 
employing over 3,000 men, with nearly $150,000 a 


Co, 


| 
{ month pay roll, has just gone upon the weekly pay- 


ment system. 


Ind., have added a 


| Dean Bros., Indianapolis, 
They have taken the 


| brass foundry to their works. 
works at Charleston, I1l. 


The Pennsylvania Diamond Drill Co. have moved 
from Pottsville to Birdsboro, Pa. They have taken 
temporary quarters for the winter, and in the 
spring will erect substantial machine works. 


The building of an iron steamship for the Brazil- 
ian Mail Steamship line was recently commenced 
at Roach’s yard, at Chester, Pa. This the first 
vessel started at that yard for more than a year. 


is 


The Gardiner (Me.) Woolen Mill has been pur- 
chased by Joseph Bradstreet and Joseph Atkins, of 
that place, for $12,000, and will doubtless soon be 
enlarged, refitted, and started up. 
nal. 


Industrial Jour. 


by the Billings & Spencer Co., Hartford, Conn. 
Copper forgings are successfully made, and is 


likely to effect a change in certain lines of manu- 





facture. 


Frank H. Pond is secretary of the City Water Co., 


| ecomtly organized at East St. Louis, Ill., which 
| Proposes to erect and maintain water-works. Ex- 
| pected to be in operation June Ist next. Capital 


| stock, $250,000. 


| 

| Muneaster & McKaig, Cumberland, Md., have 
} issued circulars describing special machine tools 
made by them. They write us: * Orders are com- 


ing in so fast that we are arranging to run shafting 
department day and night. 

The Milton, Pa., Works 
present less than 200 hands, 
blacksmith 


Car are 


but as soon their 


as 


new shops, now building, are com 


will 
Ra ilway Re guster. 


pleted, the company begin work on a 


large 


contract. 


Lyman’s Gear Chart. How to Lay Out Gear Teeth. | 


The Automatic Bank Punch Co., Temple Court, 
New York, are turning out and selling twenty per 


day of their bank-check punches, and have pros- 


pect of orders ahead that will compel them to run 
night and day for the next year or two. 


D. J. C. Arnold, manufacturer of brick and tile 
| machinery, New London, Ohio, is building a large 
| addition to his shop, and with 
class machinery, some of it special, to manufacture 


will equip it first- 


brick moulds more extensively than heretofore. 


The Knowlton Mfg. Co., Rockford, IIL, 


cently supplied the Toledo Bolt and Nut Co, with a 


have re 
rubber-cushion 
bolt works. 
that they are doing a good 


Brown 
their 


power hammer, for use it 


The Knowlton Company inform 


us business in this 


hammer. 


A correspondent of the Dexter Gazette learns that 
Dexter, Maine, parties contemplate erecting a door 
factory on the Carleton Stream, Near Keene’s Mills 
He says the enterprise would be a fine thing for the 
large lots of 


farmers of that section, as they have 


basswood lumber. 


Rundle, Spence & Co., 83 Nineteenth street, Mil 
waukee, Wis., will erect a five-story brick building, 
the 
and iron goods. 


of Le Roy, N. Y., will build extensive ss 


with necessary machinery for making brass 


J. UW. Coleman, salt manufacturer, 
ilt-works at 
that place.—New Enterprises. 

The Pawtucket (R. I. 
facilities for building bolt and nut machinery. 


Mfg. Co., are adding to their 
One 
of the more recent tools put in is one of the Roches- 
ter Machine ‘Tool 

“86? pattern. The 


business has shown a steady growth. 


Works’ heaviest planers of the 


Pawtucket Co. say that their 


Geo. B. Ewing, formerly connected with the sales 
department of the Buckeye Iron and Brass Works, 
of Dayton, Ohio, has accepted a similar position 
with the Consolidated Safety Valve Co., of this city. 
Mr. Ewing will that in the 


represent company 


West, where he has many friends. 


Worcester, Mass., 


contract for the new pumping engine for the water 
} business for himself in 


| Western railroads. 


A new departure has been made in drop-forging, | 


} de-Grace. 


| proaches for this bridge. 


and the 


as shafting, hangers, 
all 


down the building has 


the Passaic 


the New York 
this establishment, which will hereafter roll 
steel plates and girders 
Hard Rubber Co., 


ternal corporation. 


in the best condition, for the culture of 


Johnson, Cowdin, & Co., 
ness. 
feet extension to their mill, and a large 
new ribbon looms are being 
Theodor Ehrenberg, the 
the capacity about one-third ; 
feet, three stories, is 


erside 


9 


W. F. M. MeCarty, of the National Tube Works, 
McKeesport, Pa., has closed a contract for erecting 
gas works at Washington, D. C., to make 
water. 


gas from 


The stockholders of the Roane Tron Works, Chat 
tanooga, Tenn., after being in session several days 
have adjourned. 


They concluded to 


convert the works into a great steel plant, provided 


have about 


the experiments with their ores are successful. 
They have also decided to adopt the Bessemer pro- 
cess of steel-making. 


The Buffalo Hammer Co., Buffalo, N. Y., has is- 
sued a new and very neatly illustrated catalogue of 
solid the 
The list 
scription, including ‘machinists’, 
This 
make special tools and forgings, when wanted in 
quantities ; drop-forging is part of their business. 
Their New York office is with the Fuller Mfg. Co., 
102 Chambers street. 


forged steel hammers, made at works, 


de- 
blacksmiths’ and 


embraces hammers of almost every 


metal-workers’ hammers. company also 


The report that the iron industry at Chattanooga, 
renn., is at a standstill is incorrect. Every 


mill in the city is running night and day. 


rolling 
The fur- 
naces have sold all their stock, and have sold ahead 
of their capacity, the three largest iron plants be- 
to 
start the Roane Tron Company as a Bessemer steel 
mill, to employ 600 hands. 


ing doubled. Arrangements are being made 


Tron manufacturers say 


they are more actively engaged than for three 





years. 
The Newark (N. J. 
follows 


Machine Tool Co. write us as 
in regard 


cently published : 


toa manufacturing note we 
“We call your attention to the 
notice of our firm, which does, it seems, an injustice 
Mr. Ohl. We 


we succeeded George A. 


to were very careful not to say that 
Ohl & Co. pro- 
poses todo business in new lines under new manage- 


ment and 


Our firm 
methods, and Mr. Ohl is now transacting 
Newark, and has most all 


the patterns, and, practically, all the business of 


the late firm of George A. Ohl & Co. His style is 
‘Geo. A. Ohl & Co.,’ and he is the successor to the 
former firm. If we have made ourselves clear, 


will you kindly notice this correction in favor of Mr. 
Ohl.” 

The Pittsburgh 
Pa., has just received large orders for several new 
steel and 


Keystone Bridge Company, of 


iron railroad bridges. One order is for 


thirteen spans each averaging 200 feet in length, 


for the East Termessee and Georgia Railroad. 
Several of the large orders are for bridges for 


The orders came just as the 


company began work on a bridge ordered by the 


| Baltimore & Ohio Company to cross the Schuylkill 


at Philadelphia. This bridge will contain one span 
550 feet long; will also contain 1,500,000 pounds of 
steel; will the first double-track 
ever builtin the country, and will 
September 1.) The company 


shipments in a few days of the 


be steel bridge 
be finished by 
make the 


« 


will last 


Baltimore Ohio 


| single-track all-steel bridge to be erectod at Havre- 


This bridge contains two spans 376 feet 
long, four 475 feet long, and two spans 515 feet long. 
There are also 1,400 feet of steel 
The 
working on three spans or bridges for the Pennsyl- 
vania and Schuylville Valley Railroad. 


trestle-work ap- 
company is also 
This bridge 
will have forty-eight plate girders, each eighty-four 
feet feet 


weighing over 30,000 


long and nine high, and 


Boston 


each girder 


pounds Commercial 


| Bulletin, 
employing at | 


The first step in Mr. Samson’s managementof the 
Mills, Mass., is to offer all 
of the machinery of the concern for sale. 


Washington Lawrence, 


The cot- 


| ton and worsted as well as the woolen machinery, 


is all to be cleaned out, and is now being cata- 


logued prepfiratory to being offered to whoever will 
buy. The machinery is expected to bring $200,000 
The next step will be to take down all of 
the buildings, except what is known as the * River 


Building.”’ Not the 


only three huge brick strue 


| tures, which have been a landmark for the city of 


will be 
mills 


latter 


Lawrence for so many years, razed to 


will 


the 
ground, but the worsted and 
The 
weak, 
The 


eotton 
of the 


they 


also 


be taken down. walls thin 


not suitable 


are 


beams and are 


for enlargement. whole steam plant, well 


as 


mules, looms and cards, are 


to be offered for sale. The process of taking 


already begun, and rebuild 


ing will speedily commence rhe worsted spinning 


is to be operated in the manufacture of yarns for 


sale while the remaining portions of the works are 


being rebuilt.—Commercial Bulletin, 


The Journal of Fabrics states that the capacity of 


Rolling Mill, Paterson, N. J.. is about to 


be increased one-half, and an engine of 2,000 horse- 
power will be put in, the foundations tor which are 
now being laid. A great deal of the material for 


elevated railways was prepared at 
heavy 
as wellas iron: the Butler 
at Butler, near Paterson, isa pa 


It offers large cash prizes to its 


employes who keep their houses and surroundings 


flowers, ete. 


hese prizes have just been awarded for 


theit 
A contract has just been executed for a 72x50 


ISS5; 


are enlarging busi 


number of 


built for the firm by 


intention being to increase 
addition 


an of 60x45 


to be built at once to the Riv 


Silk Mill; a battery of four 6-ton boilers is 
being placed in the new mill of the Pioneer Silk 
Company, at Allentown, Pa., and work on the sec 
ond mill for the same concern will be commenced 


s00n. 
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Articles of incorporation of the Deseret Woolen 
Mills, Salt Lake City, have been filed with the 
Secretary of Utah Territory. Frank W. Jennings, 
president and manager: Joseph A. Jennings, vice- 


president; James E. Jennings, secretary and trea- 
surer. Capital stock $66,000. The principal office 
of the company is in this city, the mills being located 


near the mouth of Parley’s Canon. 
° Cl = 
Machinists’ Supplies and Iron. 


NEW YORK, Jan. 28, 1886. 
The market has ruled quiet during the past 
week, and the impression prevails that the market 
is weaker than it ruled during the preceding month. 
Iron—In American pig the business transacted 
during the past few days has been very moderate. 
The dealers supply current demands and a steady 


feeling prevails. We quote Standard Lehigh and | 


North River brands $18 to $18.50 at tidewater for No. 


1X Foundry, $17 to $17.50 for No. 2, and $15.50 to $17 | 


for Grey Forge. 
Scotch Pig—The demand has shown no improve- 
ment. We quote Coltness, $20 to $20.50: Glengar- 


nock, $20.50 to $21, to arrive; Gartsherrie, $20 to} 
$20.50; Summerlee, $20; Eglinton, $18.25; Langloan, | 


$20, and Dalmellington, $19.50 to $19.75. 


Lead—Dull and easy; both dealers and con- | 
sumers are holding off for lower prices. Prime re- | 
fined lead is searce at 4.40 cts... and 4.35 cts. for | 


common, 
Copper—Ingots, dull but steady, lake 115, to 11% 
cents. 
MTin—The market is lower, demand moderate. 
Janca, 213g cts.; Straits and Malacca, 20.50 cts. cash. 
Spelter—Dull and Steady. Refined 5%, to 6 cts. 
Antimony—Hallett’s, 83cts.; Cookson’s, 91¢ cts. 


*WANTED* 


** Situation and Help”’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday mor wong for the en stata week's issue. 





First-class foundry foreman wants position ; best 
reference. Address, Cupola, AM. MACHINIST. 
Traveler wants engagement to make occasional 
trips to push sale of special tools, mfr’s. supplies, 
ete. Traveler, care AM. MACHINIST. 
Wanted—Situation as stationary engineer by a 
sober and industrious young man; good references, 
Address I’. 8. W., P. O. Box 614, Easthampton, Mass. 
Wanted—Draftsman experienced in printing ma- 
chinery. Address, stating age, extent and charac- 
ter of experience, education and expectations as to 
emolument, “Sebastian,” AM. MACHINIST. 
Wanted—Working foreman for a medium-sized 
foundry doing general work, and occasionally build- 
ing a stationary engine; state age, experience, 
wages, and reference. Address Working Foreman, 
AM. MACHINIST. 
Wanted—Position as foreman orsuperintendent 


of mach. shop; large experience in machine and |! 


tool building, and management of help: first-class 
references to those who mean business. Address 
tox 367, Waterbury, Conn. 

Wanted—Time-keeper and cost clerk for a me- 
dium-sized foundry, machine and = boiler shop; 
young man preferred, at moderate salary; state 
age, experience, salary, and references. Address 
Time Keeper, AM. MACHINIST. 

Position Wanted—An Al mechanical draftsman, 
in N. Y. City or vicinity, whom I have had in my 
employ for seven years; will gladly give him high 
testimonials. * Well-known Engineer,’ AM. Ma- 
CHINIST. 


Wanted—Mavhinery and supply salesman, by an | 


established house; one familiar with Southern 
trade preferred; tothe right party, with good ref- 
erences, would sell an interest in the business. Ad- 
dress ** Machinery, Engines and Supplies,’ AM. Ma- 
CHINST. 





y. MISCELLANEOUS WANTS > | 


Advertisements will be inserted under this head at 


35 cents per line, each insertion. 


Crescent Boiler Compound; evervJreliable, never 


failing. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice. Pen- 


nington & Mills, 8 Dey st., Jersey City Peights, N. J. 


Special mchs. for any kind of mfg. designed to 
order. Also plain and autom’ec eng’s. Send for cir- 


cular and refs. Weston & Smith, Syracuse, N. Y. 
To make room for larger tool, will sell cheap, for 


cash, a planer 42/'x42’'x12’, ingood order, Address |§ 


P. O. Box 2085, Bridgeport, Conn. 


Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 


makers’ tools, presses, dies and special machinery 
built, rotary cutters made and gronnd. 


Gear Cutter—For sale, cheap, by Fitchburg Ma- 
chine Works, manufacturers of machinists’ tools, 


Fitchburg, Mass., one second-hand 36’ Putnam 
gear cutter, in good condition. 

Wanted—Patent Office Reports and Gazettes,with 
indexes complete from the commencement up to 
and including IS7T5, except Volume 2, of 1864, and 


Volumes 1, 2 and 3, of 1866; must be in good shape. 


Address Box 14, Minneapolis, Minn. 


Engine and Boiler—30 horse-power Buckeye en- 
gine; 42'’x12’ tubular boiler; all pipes and fixtures, 
including injector, heater and smoke-stack; the 
whole in good condition; in use about three years; 


to be replaced by larger engine, etc., of same make ; 
can be seen in operation until Mech. 1. Address 


Geo. A. Barnard, 70 Astor House, New York. 


Wanted—A partner with from $5,000 to $10,000, to 
take the place of one retiring, in one of largest 
foundry and machine works in Georgia; the works 
are well located, and are now doing an excellent 
business; the applicant must be thoroughly quali- 
fied to take entire nary re of the works; references | 


required. Address A. AM. MACHINIST, 





SEE ee MACHINIST 


THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


UPRICHT 
BRADLEY CUSHIONED 
HELVE 
é& HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 
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any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 
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THE BROWN HAMME 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises the Hammer. 


A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Il 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including uildin , lots, machiner 
and stock, yt in Leadville, Col. The busi- 
ness Will be carried on until ron thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 















BEAUDRY’S UPRICHT 
CUSHIONED 


POWER HAMMER, 


By far the Best. 
Blow Accurate, 
Powerfal & Elastic. 

Will Increase the 

Protits of any Shop 
*,70 Kilby Street, 

BOSTON, MASS. 
BEAUDRY & CUNNINGHAM 






BUILD 


WATER WORKS, 


ENGINES 
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AND 


STEAM PUMPING 


MACHINERY. 


Send for PE He memyag— pg 1 s. 














Regular Pump. 


ff 


CUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 


VACUUM a 
AIR COMPRESSORS. 


SEND FOR CATALO&C 2+U B. 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
semeatemin: tus Davison Steam Pump Company. 





“EE™ BEST PUMP “bain 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND CFFICE, 51 OLIVER STREET, BOSTON, MASS 





Absolutely safe ! 





(Delamater Iron Works) 


Rricsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. Arrange 
burn either Coal, Gas, Wood or Gasoline Gas. No boiler! No steam! No engineer 


HW. DELAMATER & CO., 


Warerooms: 16 Cortiandt St., N. ¥, 





The Steam Boiler, Its Care & Management. 


One of the most practical works ever published on 
this subject, with instructions, hints, suggestions. 
and advice to engineers, 
steam boilers, by Stephen Roper, Engineer 
Will be sent to any part of the United States 
or Canada on rece 7 pe e. 


firemen, and owners of 


ED EK blishe 
S. E. Cor Walnut m.. os nth Sts., Publis! a SY Pa. 


J.C. HOADLEY, 
IVIL AND MECHANICAL E 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 








THE BEST BOILER 
FEEDER KNOWN. 
Not liat!> to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 





48,50,52 & 54 
Randolph St. 












Combine valuable feat- 
ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. C hucks guaran 
teed. Sold by the trade, Send 
for Catalogue. 

MELVIN STEPHENS, Prop’r, 
Self-Adjusting. Office, 41 Dey Street, New York. 


W. JOHNS 
ASBESTOS: 


Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St, Philadelphis 














A NNOUNCE MENT ! 


We have just esi a new pare very complete Illus- 
trated Catalogue, which we will be pleased to mail to 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 


93 Liberty Street, New York, 
44 Washington Street, Boston. 








S$ SPRINGFIELD, MASS. 


PURE. SAPPHIRE CORUNDUM 


“STANDARD 





EMERY-WHEEL TOOL CRINDER. 
SPRINGFIELD 

wou Sieve GLUE & EMERY 

WHEEL C0., 


Springfleld, Mass 








Guaranteed 
Satisfactory 










or 
Illustrat- 
ed 
Circular. 


Pat. Sept. 
25, 1883. 


eati 


nte 


Water runs on wheel and 
preve } 





COOKE & CoO., 


Dealers in 


Machinery and Supplies, 


22 CORTLANDT ST., NEW YORK, 


Agents for 


McDANIEL’S SUCTION FITTING 


For Correcting 
Poor Circulation in Steam Pipes. 


SATISFACTION GUARANTEED. 





251 pages, 6 plates, 58 illustrations, 8 vo, cloth. 


VALVE-GEARS 


WITH SPECIAL CONSIDERATION OF THE 


aed MOTIORS OF LOCOMOTIVE ENGINES, 


BY DR.GUSTAV ZEUNER, 
oe ane fourth German edition. 
SIN. 


K.& F.N.SPON,35 Murray St.,New York, 











Write for Prices and Mention this Paper 





THE HENDEY MACHINE COMP’Y, 
TORRINGTON, CONN., 


MANUFACTURERS OF 


Ironand Brass Working Machinery © 


CATALOGUES SENT UPON APPLICATION, 3-Spindle Dr 

















BETTS MACHINE CO., 


WILMINGTON, DEL., 


MAKERS OF 


Improved Machine Tools. 
BORING AND TURNING MILLS 


OF MODERN DESIGN AND 


FIRST - CLASS WORKMANSHIP. 


Sizes up to 14 Feet Swing. 
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- NIGHOLSON FILE ca., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


«Ni holson File Co’s” Files and Rasps, *‘ Double Ender’’ Saw Files, ‘Slim ” Saw _Files- 
** Racer’? Horse Rasps, Handled Rifflers Machinists’ Scrapers, File Brushes, File Cards, - 
Sulaes File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER ‘FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 
SLE A EE 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


Monufactory and Offices at 














FRED [0 BOILES 








THE NEW “GRESHAM” PATENT 


yy, AUTOMATIC REKSTARTING INJECTOR. 


: “Invaluable for use in Traction, Farm, Portable, 
} Marine and Stationary Boilers of all kinds. No 
S handles required. Water supply very difficult to 
% break. Capability of restarting automatically im 
' 2 mediately after interruption to feed from any cause 








SEND FOR CATALOGU F. 
RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


> NATHAN MANUFACTURING CO., 


NOS. De & 924 LIBERTY STREET, NEW YORK, 





THE NEW PULSOMETER.. 


The chea est, strongest, most simple, compact, 
durable, effective and economical Steam Pump in 
the market, for raising liquids under and up to 100 
feet. No Machinery, No Oil, No Special Care Can 
be worked suspended’ by achain Will pass 
grit, . mud, sand, pulp, etc., without injury to 
ts parts. Needs on y asteam pipe from boil 
ertorunit. Price,600 gallons per hour, $50; 
1,200 do. $75; 3,600 do $100; 6,000 do. 6150; 
10,000 do. 8175; 18,000 do. #225; 25,000 do. $275; 
45,000 do. 8400; 60,000 do. #500; 120,000do. $1,000. 
Write for illustrated descriptive book with 
testimonials, etc. Mailed free. PULSOMETKK 
STKAMN PU MP CO., 83 John St., New York. 






core varies 


SMALL “STEAM oie Steam Launches, 
Marine Engines and Boilers, and Propeller Wheels, 
Send for free Illustrated Catalogue CHAS. P. 
WILLARD & CO., 282 Michigan St., CHICAGO. 

MAY & COMPAN Y’sS 


ROOTS’ mobudbyscaer 
Force Blast Rotary Blower put or power Latnes 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
abe, VENTILATION, ETC. 












SEBASTIAN, 





Drill 


Catalogue of Lathes, 
Presses and Machinists’ Tools 
and $ Ney s mailed on appli. 





cation. Lathes on Trial. 
167 W. Second St., Cincinnati,O 











« % 
BALANCED, 
Construction, 


P.H.& F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


TOWNSEND, Gen, Avt.) 99 Coptlandt St, 
WE & C0, Selling Aets. NEW TORE, 


In Writing, Please 
GLOBE, ANCLE 


ENKINS BROS.’ VALVES, CATE, CLOHECK AND’ SAFETY 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured unde? our 1880 patent and will 
stand 200 lbs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


(5 JENKINS BROS, {2 diye sence™ 


ST. LOUIS, January 23, 1886 


NOTICE IS HEREBY CIVEN 

men TEDMINATIAN OF PANTD T OD PICENGE 
or THe TERMINATION sux CONTRACT 9° LIGENSE 
Under which Messrs- McMurray & Stoughton manufac- 
tured and sold the Medart Patent Wrought Rim Pulleysin 
the New England and Eastern States, and we now have the 
exclusive right to manufacure and sell Medart Pulleys in 
those States. 

MEDART PATENT PULLEY CO, 


Best Mechanical 





Mention This Paper. 










~ 79 Kilby , Boston. 


. ee FOR 
"(13 South ah St., Philade sIphia. 


NEW LIST, 








1874. 


CLEVELAND TWIST DRILL CO. 


astablished in 24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 


85 Queen Victoria St., London, Eng. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 





FRICTION 


















EDUCED PRICE LIST Le COUNT’S LATHE 4E DOGS 
4 

One REDUCED PRICES OF 
Se> LE COUNT’S MALLEABLE 

Son IRON LATHE DOC, 

Ch No. INCH. PRICE, No. INCH. PRICE. 
ao LiccesMceeQO 00 BreuS voce 
fie, 20 Small Set of 8, 450 
VGres. SianSecce £0 6 4. 1.20 
C. W. SOUTH a 4... :, ee 0 ns 3 -- 2 
NORWALK, 2 4 DB cee LGQeoee 4 11...-34..-- 4 
etm 6....1%.... .60 12 4 1.60 
LE COUNT, CT. Se "90 Fuilse tof i3,10.00 








CHLENKER’S 
BOLT CUTTER. 


OWARD IRON WORK 
BUFFALO, N. Y. 
Circular Price List on Application 














HALL 


DUPLEX PISTON PUMP 


Durable. 
Efficient. 


HALL STEAM PUMP C0., 


91 LIBERTY ST., NEW YORK. 





INVEN ORS and MANUFACTURERS, Write for large pam- 
hlet containing U.S. S 
of Practice. F3. Brock, solicitor of PATENT cree 22 


\| \ E. B.STOCKING, ATTY., 
] N 


Opp. Pat. Of., Washington, D.C. 
Send sketch for free report as 
First-class Books on 
THE 


to patentability and new 
Practical Draughtsman’s 


Book of Industrial Design. 


Armengaud, Amoroux,f{and Johnson.— The 
Practical Draughtsman’ 8 Book of Industrial Design, and 
Machinist’s and E ngine er’s Drawing Companion 
Forming a Complete Course of Mechanical Engineering 
and Architectural Drawing. From the French of M 
Armengaud, the elder, Prof. of Design in the Conserva 
toire of Arts and Industry, Paris, and MM. Armengaud, 
the younger, and Amoroux, Civil Engineers. Rewritten 
and arranged with additional matter and plates, selec 
tions from and examples of the most useful and generally 
employed mechanism of the day. By William Johnson, 
Assoc. Inst. C. E. Ulustrated by fifty folio steel plates 
and fifty wood-cuts. d4to, half morocco. 
#10.00 








Mechanical Prawing. 


A new edition. 


ALSO 
Rose—Mechanical Drawing Self-Taught; Comprising 

Instructions in the Selection and Preparation of Draw 

ing Instruments, Elementary Instruction in Practical 

Mechanioal Drawing, together with E xamples in Simple 

Geometry and Elementary Mechanism, including Screw 

Threads, Gear Wheels, Mechanical Motions, engines 

and Boilers. By Joshua Rose, aD Author of “ The 

Complete Pri actic sal Mac hinist,’ ‘The Pattern-maker’s 

Assistant,”” “The Slide-valve.” Titustrated by 330 en 

gravings. &vo, 313 pages, . #4.00 

Gor The above or any of our “Bor ike sent by mail, Tree 
of postage, at the publ ication prices to any address in 
the world, 

Cer Our new and enlaraed Cataloque of Practical 
and Scientific Books, 9% pages, Svo, and our other Cata- 
loques, the whole cove ring the literature of ¢ very branch 
of Science applied to the Arts, se nt free and free of post- 
age to any one in any part of the world whowill Surnish 
us with his address, 

HENRY CARY BAIRD & CO., 
INDUSTRIAL BOOKSELLERS. PUBLISHERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa. 


Two Important New Books 


FOR MANUFACTURERS, 

1.—THE COST OF MANUFACTURES AND THE ADMIN 
ISTRATION OF WORKSHOPS, PUBLIC AND PRIVATE 
A system of Mechanical Book-keeping 
based on the Card-Catalogue Method, dis- 
pensing with skilled clerical labor and the 
use of books, by which the cost of manufac 
tures may be promptly determined, eitherin 
gross or inany details of the ’ component 
parts and operations thereon. Comprising a 





Saapre method of recording all dealings 
with labor and material. Applied, with 
numerous practical illustrations, to the 


trusts—accountability for public property 
and funds required of the U. 8. Ordnance 
Department, with a review of it& present 
practice. By C apt. Henry Metcalfe, U.S 
Ordnance Department. svo, cloth. . 
II.—A TREATISE ON BELTS AND PULLEYS —Em 
bracing full explanations of Fundamental 
Principles, proper Disposition of Pulleys, 
Rules for determining widths of leather and 
vulcanized rubber belts, and belts running 
over covered pulleys, Strength and Pro 
portions of Pulleys, Drums, etc. Together 
with the principles and necessary rules for 
Rope Gearing and transmission of power by 
means of Metallic Cables. By J. Howard 
Cromwell, Ph B., Author of A Treatise on 
Toothed Gearing ‘ ; 2 00 
Published and for sale by 


JOHN WILEY & SONS, 
15 Astor Place, New York, 


the Price 


$5 00 


No. 
Vailed and Prepaid on the Re 


The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 
This heater has been in constant use 
over ten years. None have ever re 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 


™. steam 


BENJ. F. KELLEY, Agent, 


ceipt of 








Aa LIBERTY ST., NEW YORK. 
Philade ~_~ Office: 


5 N. Fourth St. 





UNION STONE COMPANY, 
38 & 40 Hawley St., Boston, Mass, 


EMERY-WHEEL 
GRINDING 
MACHINERY, 
EMERY WHEELS 
AND TOOLS 


MACHINERY 
FOR 
POLISHING, 
WHEELS, POL- 
ISHING BELTS, 
AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 
THERETO. 
_ KLECTRO- 
PLATERS’ 
SUPPLIES. 





B. CRINDING MACHINE. 


1’ Shaft. Takes Wheels to 14’ 
Countershaft with hangers or in 


diameter. 
machine. Ts 





specially adapted to light work in machine shop, 
tool grinding, ete 
FREE MANUFACTURING SITES AT PITTS- 


BURCH, WITH NATURAL CAS. 


»alarge property, Sites 


A gentleman wishes to tmprove 
River, Railroads, 


unexcelled; Natural Gas, Navigable 
cheap coal, all advantages. Address, 


WHITNEY & STEPHENSON, Brokers, 

612 LIBERTY STREET, PITTSBURGH, 

LEGGATE, 31 FEDERAL STREET, 
ALLEGHENY CITY, PA. 


Sie neal | phason YANTIS, 
susrTene | O18: Sateen. >. 
ER WORKS MACHIN 
WAT A SPECIALTY. LK 
cor'sn'a°ee POND ENGINEERING C0, Stu 
THE ONLY ERECT 


Or, A; 


















The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BES' 


Portable Forge Made, 


> Buffalo Forge Co., 


BUFFALO, N. Y. 





INDEPENDENT 
CGONDENSER. 


Henry R. Worthington, 


NEW YORK, 


Boston, Pittsburgh, Chieago, Cincinnati, 
Cleveland, St. Louls, San Francisco. 





Catalogue. 


Sen 












AMERICAN MACHINIST 


[Fesrvary 13, 1886 














CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROS8SS-FEED, 
TO PLANE 12x16x15. 


THE R.A. BELDEN 00.,DANBURY, CT. 














No. 3, Diameter 6 in 


ENGINE & FOUNDRY CO., ONEIDA, N. Y. 
Manufacturers of Westcott’s Patent Chucks. 





Nos. 3 and 4 Little Giant Improved. 
saree Holding 0 to 14% in. 
iy 6% = ote3 ” 





VAN DUZEN’S 
MECHANICAL 
, BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 


E.W. Van Duzen, Cincinnati, 0 








send for prices. 
| W.F. & JNO. BARNES CO., ROCKFORD, ILL. 


WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
machinery can compete witb 
steam power. Sold on trial. 
Metal and wood workers 

Illustrated catalogue free. 


Address, No. 1995 Main Street. 





Patent Flexible Back Hack Saw for Machinists’ Use. 





Made of best band Steel. The teeth on! only ere are 
hardened by an entirely new process, th 

remaining soft and flexible. Warranted ar} 
to break, Send for sample and circular. En- 
dorsed by The Pratt , Whitney Co., John 
Beane. 2 Jr., Supt. Motive Power, m @ A 

H, R. and others. 
HENR Y G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 


ESTABLISHED 1851, 


The Horton Lathe Chuck, | ¢ 


Milling Machines, 
ScrewMachines,Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CC: 


Canal St., Windsor Locks. Conn., U.S.A. 


5, ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 














DRAWING care Saeees. 
NSTRUMENTS |.°...: Place = Bow York 








SCHAFFER 





We shall be pleased to mail, on application, to 
all that are interested in our articles a copy of our 
New Illustrated Catalogue, just issued. 


40 John Street, New York, 


& BUDENBERG, 














HALL’S 


verone INJECTORS. 


Gl encingnarene ——— el 


"HALLS PATENT 





j 


TAKE OUTTUBE [im 


FOR CLEANSING 2 





warcr 


OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 





Woon- D-WORKING MACHINERY 


For Planing Mills, Fur- 

n:ture,Chair and Cabinet 

Factories,Cabinet Works 

and General Wood- Work- 

ing. Send Stamp for Il. 

lustrated Catalogue to 
ROLLSTONE MACHINE 00., 

45 Water S8t., 


FITCHBURG, MASS . 





The Almond Coupling. 
A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, Mfr., 


83 & 865 Washington Street, 
BROOKLYN, N. ¥Y. 


NOISEL3ESs, 










LATHES, SAWS, ete. 
Practical Workshop. 


Outfits for Tron or Wood- 
workers, Amateur Tools,&c. 
» Send for Catalogue. 


ia all J. JI. WATROUS, 213 
Race St., Cincinnati, 0. 








BOUND VOLUMES. 


of the American Machinist for 1885 
are now ready for delivery. Price $3.50 
each, Purchasers to pay express 
charges, 
AMERICAN MACHINIST PUB. CO., 
96 Fulton street, New York. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. I. 








pp Piss 3A ial y 


34 | iGnron@ syRAcUS 
a 


[PAT Aus 


6s 





ee re Lili 
te amulets cnr 


Patent End G raduation. 





We invite comparison for accuracy with all others. 


Every Scale Guaranteed. Send for List. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 
Worcester, Mass., 


W. C. YOUNG & CO., Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 





yA MACHINED 


For Hand and Power, 
6,’’ 8’ and 10” "Stroke 


Adapted to * Classes of Work to 
Their Capacity, 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Worcester, Mass. 























Improved 
Covered Screw 
Micrometer 

Caliper. £ 


Ais ial cow ae 
as 


Send for 


A. J. WILKINSON & C0. 


Boston, Mass., 


Makers of the most complete assortment of 


Micrometer Galiners and Ting Measuring Tools 


TO BE FOUND IN THE WORLD. 
Tllustrated C 


atalogue with ‘lables. 





‘ADAMS & PRICE MACHINERY CO. 


LE MANUFACTURERS OF THE 


NEW AND IMPROVED PRINCIPLE 


ADAMS PATENT, AUTOMATIC 


BOLT~:NUT THREADING MACHINES 


35°'°41 INDIANA S' 


. CHICAGO. 


SEND FOR ILLUSTRATED & DESCRIPTIVE CATAKOGUE. 





—THE— 


c Hartford {frill Ghuck 


A contains the maximum of 
| power, durability and efli- 
} ciency, and is fully guaran- 
teed. No. 1 holds from 0 to 
4’, price $7. No. 2 (round 
body) holds from 0 to 34’ 
price $8. Sold by the trade 
Address, 
CUSHMAN CHUCK C0., 
HARTFORD, CONN. 


Manufacturer of all kindscf Chucks 
Send fornew Ilus’d Catalogue. 


CRAIC’S 
New “Class C” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 


WRITHD FOR CIRCULAR. 








LATHES, 
PLANERS, 
DRILLS, 
SLOTTERS, 
Ete, 
NEW HAVEN MANUFAC’G CO. 


New Haven, Conn. 








aa WHIETNEY’S NEW RATCHET, —~ 





Steel 





P2yqusT[Ca 


cn 
IN A IN 
Has greater range than any two ratchets made, and at 
price ofone. Sena tor Spee 
Vv LY ACHINE CO., Warsaw, N.Y 





==. THREE DESIGNS. SIX SIZES 


“EM BODY ALL DESIRABLE FEATURES 


Is PRICES $450.°& UPWARD 
igo UNIVERSAL RADIAL DRILL 69 


NNATI 








STANDARD KNIFE EDCE,STRAICHT 
EDCES IN CASE, WITH 
TEST BAR AND NON-CONDUCTOR. 


SEND FOR CATALOGUE, 


HARTFORD TOOL G0., 243%" 





—CONN. 
First-Class Wood Engraving for 
WOOF AAVING, " 


Catalogues, Circulars, &c., Manuta 
turers and Inventors. Write for 
ELE ET ROTYPIN G, 
aN°PRINTED SUPPLIES . 


estimates to 
A. MUCFORD, 
Hartford, Conn. 











HARLES MURRAY=< 


By/ ENGRAVER on WOOD \@ 
53 Snirer 4 NEw ai 


The Cincinnati Screw and Tap Co. 


MANUFACTURERS OF 


Screws, 
















Send for Illustrated 
CATALOGUE, 


AND 
UNIVERSAL 


S wrttint MACGIES. Et 
CURTIS 


Pressure agulator 


For Steam, Water & Air. 
Manufactured by 
Curtis Regulator Co., 


51 BEVERLY STREET, 
Mass. 








Boston, - 





General Agencies: 
109 Liberty St., New York. 
19 No. 7th St., Philadelphia. 
86 & 88 Market St., Chicago. 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 








Selden § Patent Packings 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 
Made either with or 
without Rubber Core. 


Randolph Thai | 38 Cortlandt St,, N.Y. 





SMITH PAPER CO., 
Manufacturers of Book, News and Manila Paper, 
LEE, MASS. 

Sir: 

Your esteemed favor of 2disat hand, As tothe Sel 
den’s Round Packing, the best testimonial as to its value 
in our estimation, isto be found in the fact of the long 
continued and large purchases of it which we have made 
We consider it the best thing of its kind we have so far 
tried, Yours, 


SMITH PAPER CO 





ACME MACHINERY COMPANY, 





ie 








ACME COLT CUTTER. 
PAT. DEC. 6, 1882. 
PAT. DEC. 4, 1883. 


PAT. AUG, 25, 1885. 





ment by puttingan “ACME” Head and Dies on it. 


aoe PUrt exposed to view, 
sc ale 
ute) 
cut at once. 
and not the disadvantage 
Dies 
wearing parts are 
Standard Gauges, and are interchangeable. 
one Head will fit any other, and where more than one 
eS Head is used this is a very vital point. The 
— Head can be 
having other make of machines will find a great improve 


CLEVELAND, OHIO. 


Advantages of the ** Acme” Bolt Cutter: 
Large bearing on top of Dies by using a Cap. 
° one nt by differential screw. 


Fine ad 

Positive Toggle Lock 
Positive Motion. Every 
it cannot clog with chips or 
Quickness of changing Dies(in less than a min 
No springs used. Index on Head so a fit can be 
Cheapness of Dies. Advantage of Plain 
of .Case Dies. Reversible 
Even number of Dies and ahead of center. All 
tempered Steel, made to Jigs and 
Dies cut in 


ring connected to Barrel. 


ACME 
put on almost any Bolt Cutters, and parties 
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Morse e Twist Drill and Machine Company New Beugord 


SOLE MANUFACTURERS OF - ~~ 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an“ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. BR. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treen 
izats ee 


BOlMerS Feta i nk FLAN. 


Will Plane any Length of Plate. 
_ ~ a bie =< 


HILLES B JONES 


UNC TON DELAWARE 















Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES, Wilmington, Del. 
THE ~ tl JONES CO.) | APACHINER 


For Reducing and Pointing Wire. 


Especially oteunet to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 








manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 





; DRAWING PAPERS, 


All Hinds. 
| Send for Catalogue of Drawing Papers and In 


struments. 
116 Fulton St. 


G. S. Woolman, "2 


The cut shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reucth.- | 
ing into sheet 24 inches. 


BUILDERS OF STEAM ENGINES. 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 








THE 


Date Sensitive Drill 


i diehiouela wales to rapid work with small 
® drills. Its extreme_sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Seen, | | 


. 











ely - “LATED, « nAND » LATED 
Slide Rests and Planer Centers. 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


®) The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 
Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc, 


WRITE FOR CATALOGUE 












SEND 
FOR 


Catalogue. | | 





UO. 


289 to 298 




















No. 6 Machinists’ Bench Lathe. 























at. Washington St. eee See 
NEWARK, N, J conmeneaaie 
MAKERS OF ees a —— — 

WATCH & SPECIAL ue —_— 

MACHINERY. L. §. STARRETT, 
0 Manufacturer of 

-|FINE TOOLS 
3 ATHOL, MASS. 
SEND FOR FULL LIST. 


MouLDED Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 


2 GEARS, ACCU MULATORS, 


Valves, 
Se special ae to 


FITTINGS, 
nneeme Vault Elevators, &c., &c. 


WATKON & STILLMAY, 


468 Grand Street, N. Y, 











MACHINE 


SPUR and 
Jacks, 


List mailed on applicatio n 


OOLE & HUN 


BALTIMORE, MD. 








M- AC TIIN Ist 13 


Peilears, N. Y. 


MANUFACTURERS OF 


BPipe Cutting, 


THREADING, 


D. SAUN DERS’ SONS, 








Oselt2 NOM L¥d 
swos ,SusaMnvs'd 


" Steam and Gas Fitters’ Hand Tools, T amit Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


° 





MC GRAWS 
PATENT ADJUSTABLE TUBE ROLLER EXPANDER. 


Ferracute Machine Co., 
BRIDGETON, N.J., U.S.A. 


Expands 
from 3 to 

PRESSES, DIES rien 
and all other Sheet-Metal Tools. os me 





A new line of PUNCHING 
PRESSES just out. 


circular. 


J. H. MC GRAW, 187 West Eighth Street, Oswego, New York. 








Send for Catalogue. 


THOS, &. DALLETT & (0, 


8013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


RwPATENT 


Portable Dring Machines, 


VERTICAL DRILIS. 
Radial Drills, Multiple pritis, 
HAND DRILLS. slat 


Send for Illustrated Catalogue. * ie == = 


IW.COLBURN & Co./* Ff 2 
FITCHBURG, MASS. a Sox Mm a 4 


ARC so INCANDESCENT 















es 100 MAIN S*. 
CEEIOWEST 
SR LEWin'G" PRICES [ sich7"¢, MACHINES. 





Iron Planers © Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


a and | st eel 


DROP FORGING | 


Of Every Desoription. at Reasonable Prices, 
THE R.A. BELDEN 00., DANBURY, OT. 


DROP FORGINGS ce stec 


BEECHER & PECK, NEW HAVEN CONN. 

























Iron 


P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools. 
WORCESTER. MASS. 
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Fo f-=22 4 8 CROSBY IMPROVED STEAM GAGES, 
Qu ots etshm = ; 
Py f= oe af _ And all Gages used in the various Arts. 
Sate — 
Sire SINGLE BELL CHIME WHISTLE. 
Fl S=estH S - 
- Si?ce => Its sound is pleasant and far-reaching. 
For Railroads, Mills and lVactories. 
Rubber Goods Especially 10 sir Also for Vire-Alarm Signals. 
F sites Mai, a Vie “und Pumps ators, Amsler’s Planimeters, Test 
ine and accurate w« chanical purposes Sewing Gages anc umps, Sc ote h Gage Glass, Water Gages. 
Mae ae retina BunciiGaided hake Gasirireee staat, And all Steam Engine and Boiler appliances. 
Pipe Ringsthat never melt or blow out, E cree Quality ‘Sheet We claim supe riority of workmanship and per- 
Packings, Pump Valves, Pure Anti-thill Rattlers, etc. Esti. fect adaptation in all our products. 
mates for cost of new articles, including moulds,when desired. 


THE HARTFORD RUBBER WORKS, Crosby Steam Gage and Valve Co. 


HARTFORD, CONN, 95 & 97 OLIVER STREET, BOSTON. 


BROCHK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
= = MADE ENTIRELY OF BAR STEEL.~— Six Sizes, adapted for pipe 


from 4 to 14inches diam _ 











Each number will fit a range of sizes equal to six or more patrs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


an be instantly released. J. H.WILLIAMS & C0,, Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, N.Y. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BRO6., 
Machinists, 
440 N. 12th St., Philadelphia, Pa 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING MLACHINES 


OPERATED BY HAND OR POWER, 
FITTI NGS VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Conny, 
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MACHINE, 
Cuts 4%’ to 2” 





AMERICAN 
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WILLIAM SELLERS & COd,, 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 


capacity, by one lever. 
FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; no extra valves or fittings required 3 
tubes can be removed without ‘disturbing pipe connections ; is perfectly 


Automatic in its action; requires no especial manipulation to operate it. 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, 02 10 
NEW YORK OFFICE, 79 Liberty St. 


PAPER PULLEYS Mipgse Evevator Works 


MORSE, WILLIAMS & CO., 
Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND FREICHT 


Felvatars 


& 
Automatic Hatch Doors 
A SPECIALTY. 
| Send for Illustrated C ircular. © 


‘Office, 411 CHERRY ST. @h/ 


Works,Frankford Av., Wildey 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y.Office, 108 Liberty Street. 
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SOUTHWARK FODNDRY AND MACHINE C0. 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, - PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, &c., &c. 





Tet Lana Austaran Co, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new catalogue. 


AMsn, JA. FAY &C 


BUILDERS OF IMPROVED 


SAME. 1 WILLIAMS, 
‘indore see WOOD-WORKING MACHINERY 
crscel Sethe reasts | es ae 
PLANING & MATCHING 


_ tion is guaranteed. 
edapted for : 
Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping 








CINCINNATI, 


Automate’ w OHIO, U.S.A, 












"SUV 


BRANDON'S PISTON RING 
PACKING. 


By its use a piston is self- 
packed against en ee this 
: pressure being balanced so as 

mto permit neither the forcing 
of the rings outwardly, causing 
wear of rings and cy] nder, nor 
inwardly, allowing the fluid to 
pass by them 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


PATENT BINDERS 





Teemeiendishialn ‘ni ower over three to one as compared 
with iron. No slipping belts or tighteners. Weight less 
than one-half, Strength and i tag A ghe gre atest. 
Freights less. Prices satisfactory. ircular, 
Prices and Discounts. Also, PRLOTION ‘aa POLIS H- | 
ING WHEELS. 

WESTINCHOUSE, CHURCH, KERR & CO., 

Consulting and Contracting Engineers, 
17 CORTLANDT ST., NEW YORE. 








Also controlling the Westinghouse and Reynolds’ Corliss 
Engines, the Huyett & Smith Fans, &c. 


Adjustable Socket Wrench. AMERICAN MACHINIST, 


Most use: | tO hold 52 issues. Price $1 each, by ae or ex 
ful tool in press to any part of the United States. Also 
ayShop for 


Mill and 53 to be applied by book- 
putting up VE R S 


: \ binders for permanently 
hangers—for taps, reamers and lag screws. Jaws binding any volume. 


Same price. 
of .ardened stcel. Three sizes. ® | 
GRAVES & MOORE, American Machinist Pub’g Co., 
‘96 FULTON STREET, NEW YORK. 


BEST ce TOOLS 


112 Chambers Street, New York. 
ON EARTH For 
PUNCHING #2 
AND 
STEEL 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applie d. Can be used over and over again. ee 
of 5¢’’ to 34’; equal to other coverings at 2” to 2%’ 

Bowaro of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper, 


Fon 













~ teP RICHA 
_STANDARD Pu 








“ +f FOssiL she MEAL, +f 








A natural product taken from our own mines.* Unlike 
any of the artificial compounds or manufactured products 
heretofore on the market. We guarantee its success if direc- 
tions are followed or ask no pay. Only 8 or 10 lbs. to the ton 
of iron re quired to purify the iron, and will more than pay for 
itself in keeping the cupola clean. The best flux for foundry 


work; also used in reduction and refining of silver, copper 


THE BEST and lead. Used by glass manufacturers in making opaque 
ware. Used by chemists in making bydro-fluoric acid for 
etching ornamented glass.. Can be used in manufacturing 
steel by the basic process. B. BURBANK & CoO., 

Send for circular, prices and experience of users. EVANSVILLE, IND. 


KARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 











An effective labor saving tool for the boile r shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 54-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW dé CoO., 
WILMINGTON. 





DHL. 









A FULL 


b Vertical Condensing a 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the * 


| Wish Tanding JMLachine (4, 


FISHKILL-ON- mn HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and References 


INE OF SIZES. , 


Klectric Lightiug. . Ww RITE FOR CIRCU Pens k AND PRICES 
etc. 


WELDLESS 











Variety and Universal 


WOOD WORKERS. 


Band, Seroll and Circular Saws, 
Resawing Machines, Spoke and 
= Wheel Machinery, Shafting, Pul 
eys, etc. All of the highest 
standard of excellence. 

|W. H. DOANE, Pres’t. D. L. LYON, Sec’y. 


PATENT PORTABLE WRIST PIN MACHINE 


For Turning Wrist Pins or Cross-Head Pins 


Le When forged or cast solid on Locomotive Cross-Heads. 








SMOOTH 
INSIDE & out. 














Circulars with full description on application, 


—  L. B. Flanders Machine Works, 


PEDRICK & AYER, Proprietors, - Philadelphia, Pa. 
NATIONAL WATER- -TUBE BOILER COMPANY. 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 
SAFETY, ECONOMY AND DURABILITY. 
Branch Offices : 
New York City, 64 Cortlandt St. 
Philadelphia, Pa., 49 N. 7tb St, 
50 Oliver St.— 








Boston, Mass., - 


| i STEAM BOILER [JSERS. 


We want all interested to know that the 


LOWE BOILER 


Fi the best wearing boiler ever introduced, : 

with its IMPROVEMENTS, working under bes st 
conditions, the most ECONOMICAL of any fuel, 
and meets the expectations of a LARGER PER 


CENTAGE of its users than any other boiler 
PACKING. Some LARGE CONCERNS have from FIV} 


is incomparable. TWENTY of these BOILERS in use, and continue 
Pac MB De sab to add more. 


Min 34, Pf, Yas ' t2° SEE CUT OF BOILER 2! 


26 A eg b Z bebe 
per pound. It as ark the moat OD ser in Next Issue, and write for 
packing material ev 


is pliable as hemp, ond on tairly well a toued tds will = HISTORY OF STEAM BOILERS. 


‘om one to three years 
MILLER PACKING WORKS, 1338 Buttonwood St., Phila,, Pa, U.S.A, FREE on Application to 


FAY & SCOTT,“ax® WILLIAM LOWE, 


MANUFACTURERS OF PATENTEE AND SOLE MANUFACTURER, 


WOOD LATH E S, BriceportBoier Works 


Drill Lath : 
Milling Fe sl ht Bar vo on &e. BRIDGEPORT, CONN. 


SEND FOR CATALOGUE. 


, |THE GARDNER GOVERNOR | assets ecco tee sents x passe, er 


JOHN K, HOWE, Secretary and Treasurer. 
Over 36, 000 in Use. 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Der Ticks, &e,, &¢. 
ADAPTED TO EVERY STYLE , ; 


OF STATIONARY AND 
PORTABLE STEAM 
ENGINE 


Le 












y Pop ee Vares, | 


Adapted to all Boilers. 


J. E. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 








Especially for Steam Hammers. 
MILLER’S 


Unequaled for Water Packing 











form, of an tae 
%, 1” ete. All 


« 
roprery tf 











Warranted to give satisfac- 
tion or no sale. 








FOR CIRCULARS AND PRICES, 
ADDRESS, 
The Gardoer Governor Qo, 
QUINCY, ILL. 





mn, 
' RS® Combined Steam tein and Derrick Car. ox 
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lz in. S.. 5 ft. Be od En gine Lathe, Prentice, New 
6. ‘ > Ames. 
1 +e ” Bridgep't. n’ly new 
6 “*  8f ** o P. & W., taper. 
1 a“ .&, “ s “Putnam, not screw 
cutting. 
tT * aa “s ** Hewes & Phillips. 
1j * 875. Bed » ses Lincoln. g. 0. 
is *§ fe * ag ‘* Fitchburg, g. o. 
8 ft. = - New Haven, g. o. 
** 12 ft. Rowland. n'ly new 
, * 3695. Ames. 
. * oo * - ‘* Ames, new. 
16 ft. ” ** Perkins. 
2 * sete, Putnam, g. 0. Manufacturers of 
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25 to 1,000 H. P. 


These Engines are the combined result of long ex | 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dy namo Machines a specialty. 
2 Illustrated Circulars with various data as to practical 
Steam.Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SLES AGENTS: “to A. BARNARD, 70 Astor House, N.Y, (ana ROBINSON CoML we Pah inn. 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


GUARANTEED ANY 















Other Gas Engine pe” 
Brake-horse-power 


To Consume 25 to 75 
Per Cent. Less Gas than 








OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO., 


PHILADELPHIA, PA. 


THE ALBANY { STEAM-TRAP (0.s. 


BUCKET AND GRAVITATING 




















~ Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 


_ purposes. 
e also manufacture Blessing’s 


Patent Renewable-Seat Stop and Check * 
Valves.—Send for Circular. — 


~~ Albany Steam-Trap Co, A!a2y- omameman” 
 THEBECKETT & MC DOWELL MFG. CO... 


oveam Engines, Hoists, Pumps, 








And General Mining Machinery. 
120 LIBERTY ST., - - NEW YORK. 


we SEND FOR ILLUSTRATED CATALOGUE. 


——HELIOS — Wells Bros. & Co. 
LUE PROCESS PAPE CREENFIELD, MASS., | 


Manufacturers of 





Union Tracing Cloth, Giant, y 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 
In largest variety. Send for Circular. Adjustable Dies, Fin 54 Re. 
KEUFFEL & ESSER, NEW YORK  diustable Die used in all our Screw Cutting Tools. 








g OTTO GAS ENGINE, | 


In Sheets and in Rolls. Prepared and Unpre- "New Screw | 
pared, The best article for copying Drawings. Cutti 

‘ “THE NEW 4ITTLE Grant” ng 
PARAGON & DUPLEX DRAWING PAPER, little Yociney 
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MANUFACTURERS OF 
\MPROVED 






STEAM ENGINES 


, tN i 
“Vu variet 

Sizes varying from 

30 to 2000 Horse Power. = 

Horizontal or Vertical, Direct 

Acting or Beam, Condensing, 

Non-Condensing or Compound. = 

, Send for Circular. ; 

BRANCH OFFICE ° 

Cor, 5th and Chestnut StS., 
PHILADELPHLA. Pa. 


THE PARKER gs 





GASOLINE AND GAS ENGINE. 


FL . a ! 
gAFE MATCHES USED , EFFECTING 
7} SLI DE WA LVE! 


Unsurpassed economy in use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 t0 10 horse-power, Send for Illus, Circular. 
YONKERS MFG. CO. sigsewi. 





STANDARD CAE THAN ETS, f 
PMY 8 ARTS ARE INTERCHANS cen 4 
BE ORDERED By NUMB 
STANDARD «xo NARROW 
~— GAUGE.-— 


NORD -\E-yol x0) mmGy 


NAS 
) |) \MINES AND 


JOHN DEVINE. 
SUPT LOCO. DEPT 


DIXON’S ee 


Competition is everywhere driving foundrymen 
to ape e smoother castings. 


‘ ws Fal 
\ J ‘ This can be well and chez aply done by the use of 


@ properly prepared, goodaquality Plumbago or Black 


W.H "PERKINS, 






































BUILDERS OF 





TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 


BOILERS, | 


GAS HOLDERS, | Wanner Se IVENTCHELL, 


GA 8 Germantown Junc., Philadelphia. 


GENERATORS, 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











HEWES & PHILLIPS’ 


IRON WORKS, 


NEWARK,N.J. 





MACHINERY, 


New and Second-Hand. 





Saunder’s Pipe 


8 in. Threading Machine, Patent IMPROVED 
Dies. Good condition. 
iin. Drill, Pratt & Whitney, good order. CORLISS ENGINE, 
‘in. shaper, G. & E., new. 
2 in. i New Haven, good order. Sean 
4 in. B'dport, new. h 6 4 = | 
16 in. x42 in. Planer, B’port, new. = 
20 in. x4 ft. ” New Haven. Hig pee ngine 
22 in. x5 ft. Ames, new BOTH 
26 in. x6 ft. Hendey, nearly new. Condensing and Non-Con- 
26 in. x6 ft. Powell, new. densing. “High economic 
24 in. xs ft. Ames, new. duty and fine regulation 
36 in, x12 ft. id Niles, good as new. guaranteed 
W-inch Alert re Milly ¥ 8.5 me a Tabular Boilers and Steam 
. NY > . 
6-iach Vertical Boring Mill, Leffell, cheap: Fittings, Planers, Lathes, 
small Universal Milling Machine, Brown and ear Cutters, Shapers, 


Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 


KENDALL & ROBERTS, 
Eastern Agents, CAMBRIDGEPORT, 


Sbarpe, Al; also a line of Milling Machines, Screw 
Machines, Bolt Cutters, &c. Write and state what 
you want to purchase. 


E. P. BULLARD, 
14 Dey Street, New York City. 


MASS. 











Nf HY rr Lead, as a Blackening or Facing 
| | A I'd ] 7 ya fh =: MINES AND MILLS AT TICONDE ROGA, NEW YORK. 
| Wiis um APA Ml My Manufactured and Warranted only by the 
Hav NH | Wy | 
BANG al A ee JOSEPH Dixon CruciBLe Co., 


Jersey City, N.dJ. 


STEARNS MFG. COMPANY, American Twist Drill Company’s 
| BRIE, PA. 3 PATENT CHUCK JAWS. 
Engines from 15 to 400 Horse Power. is $58, “Holton ta inthe toe nite 


” p48, $56 Bolted to lathe face plates, 
Boilers of Steel and Iron supplied tothe trade or | they make wey and cheapest chuck in 
he user. Send for Catalogues. 


SAW MILLS and GENERAL MACKINERY, 


Works at ERIE, PA. 


EXTRA 


LENGTH DESIRED. 









ee 


LL, CLARKE & CO., Boston and St. Louis 
MANNING, MAXWELL & MOORE, N. ue City, 
TALLMAN & MceFADDEN, Philade rIphin, Pa 
or WM. BINGHAM & CO. Ptievelent’, Ohblo,. 


SECOND-HAND 


MACHINERY 








WE ARn MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 
ThIS LATHEIS DESIGNED 
FOR SEVERE SER- 


VICE; IT IS THE 
HEAVIEST OF ITS FOR SALE 
SIZE EVER PRO- s 
DUCED, AND THE WORKMANSHIP AS GOOD[|)Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp'd 


rest. Screw feed ge ared in face plate on each. 
SKILL 20-ft. bed. 


AS CANS One Engine Lathe, 96” swing 
Five Engine Lathes 6-ft. be d, 15-in. swing, new, 
MAKE IT. One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
+ make 
SEND FOR CIRCULAR, ee Engine Lathe, &-ft. bed, 18 in. swing. 


1¢ Iron Planer, planes 24 ft. long, 62 in. x 62 in. 
Excellent condition. 





“Glenwood Station,” |One iron Planer, planes 10 ft. long, 60 in. x 60 in. 
\ \ HEDWORTE i Cl Bement’s make. 
One Iron Planer, planes & ft. long, 30 in. x 30 in 
a " Yonkers, N. .. Two [ron Planers, plane 5 ft. long, 24 in. x 24 in. 





|Three iron Planers,to plane 4 ft, 6 n., 24144 


—WATER TUBS- | in. 
STEAM BOILERS Three Iron Planers, to plane 5 ft 


in. X 24g 


.20 in. x 20 in 


THE BABCOCK & WILCOS C0, 


One 10” Shaper 
OO Cortlandt 6s. »N.¥.107 Hope St..,Glasgow,Scotland. |One 36-inch Car Wheel Borer 
One 40-inch B.G 8.#*. Upright Drill. N.Y.S.E.make 


Branch Offices: 
BOosT OF, 
ver Street 


PHIL ADE LPHIA, 
82.N. 5th Street. 


One 22-inch Plain Upright Drill 

Two 6-inch Slotting Machines. Bement‘s make. 

Two Axie Lathes. Fitchburgh make. 

Two Durrell’s 7-Spindle Nut Tappers. 

One 1750-lb Steam Hammer. Bement’s make. 
Send for list of New and Second-hand ‘oois, too 

long for publication. 


THE GEORGE PLACE MACHINERY CO. 
121 Chambers & 103 Reade Sts., 
NEW YORK. 


. et 
NEW ORLEANS, | 
54 Carondelet Stre 
SAN FRANCISC oO 
561 aeons Street 
HAV 
D Sen Ignacio 


Send to Nearest Office for Circular. 
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& SHARPE. MFG. OO... 
PROVIDENCE, R. I. 


Machine. 


Manufacturers of MACHINERY & TOOLS, 


Description of No. 


3 Plain Milling 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of whic hthe No. 3 Plain Milling 
Machine is a type, and by their use we have tound 
it practicable to produce from10 to 20 percent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 8” belt. It has a vertical 
adjustment of 6’. 

he Table is 9” wide, 27” long, and has 12” longi- 
tudinal and 414” transverse movement, and ismoved 
longitudinally 2’ by one turn of the hand-wheel. 


The Feed is automatic with three changes, 

stopping automatically at any required point. 
Vise has jaws 61%” long, 1 7-16’ deep, 
will open 334’. 

Counter-shaft has pulleys 10’ diam. for 3’ belt, 
and should run about 375 turns per minute. 

The Price includes vise, counter-shaft, wrenches, 
&c., delivered f. o. b. at Providence, R.I, Weight, 
2550 Ibs. 
MAILED ON 


and 





ILLUSTRATED CATALOGUE APPLICATION. 


DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 
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713 Chestnut St. 


y CAGO 
b: ee Bd, La Salle St, 


| PHILADELPAIA, 


NIL ES TOOL ~ WORKS. 


HAMILTON, OHIO. 


~ ‘Weatan’s Difeeatial Pulley Blocks 


CAPACITIES FROM 4 TON TO 10 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


TEEY HOLD THE LOAD SUSPENDED AT ANY POINT. 
ALL SIZES IN STOCK. 


















| PRICES REDUCED 33} PER CENT. 


SOoOLB MAZXKERS, 


THE YALE & TOWNE MFG. CO. 


Stamford, Connecticut. 


NEW YORK—62 Reade Street. PHILA.—15 N. Sixth Street. 
BOSTON—224 Franklin Street. CHICAGO, 64 Lake Street. 


























An illustrated and descriptive Catalogue of the various types of 
Hoisting Machinery made by us mailed on application. 


DIRECT BLOCK. GEARED BLOCK. 


y ES 5 10R MHE 
[: iia be © ()rnee OOLS FOR ™ 


| RESSES, MANUFACTURE 
ee Kas SHEET METAL GOODS, P82 ines, Ro, 
ROP TILES & PARKER PRESS C0., 


MIDDLETOWN, CONN. 
HAMMERS VQ praneh Ofice and Factory, 59 Duane St., New York, 


E. E. CARVIN & CO., 


MANUFACTURERS OF 

















E. GOULD & EBERHARDT, | 





THE PRATT & WHITNEY COMPANY, 


*3* Hartford, Conn. °:- Shaping otheefect- 
MANUFACTURE tis Wiachine Ss 


Pp LA N oa 9 S with 12 in. and 14in. stroke, al] 


sical feeds automatic. 
to plane 16in. x 16in. x 8 ft, KEY - SEAT 


to 60 in. x 60 in. x 20 ft., with Cutting Machines, 


quick return motion. 
PLANER & SHAPER 
PILLAR+ SHAPERS | CENTERS & Visés, 


with 6 in. x 10 in. stroke. Price List furnished on | on Se 














Belt Clamps, ‘Machinists’ Too!s, 


Right Sizes, Sewing Machine 
Bight Inch Shuttles 


Thirty-six Inch. Bobbins, 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


BRASS WORKING MACHINERY. 


7 12 in. & 16 in. Monitors 














Double Key | 
Lathes, | 
Speed Lathes H Som 
Slide Rests, | 
Revolving 
Chucks for | 
Globe Valves, 
_ Two-Jawed | 
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GEO. W. FIFIELD, 





GEAR WHEELS and GEAR CUTTING. 


are cut or made = einer os ¢ aay int. ones, J M 
vel, worm, rack, ratchet, internal, e ony Cae, e, z , ALLE 
from 8 quarter-inc ~" to six teet diam: eter. Inan N, PRESIDENT. 


rial. In say quantity. Small gears on hand for 34 
delivery by mail. Cond Ser Tieoweted price list. 
ako. B. GRANT, 66 8 Beverly 8t., Bestea. 


~~ KBY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 
Our Key-Seating Machine 


will save enough in 60 
days’ use to pay first cost; 

no shop can afford to do 
witheus gue, We have 


W. B. FRANKLIN, Viocr-Presmsnr. 
J. B. Preroz, Srorrrary. 













For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 








FIRST - CLASS PLANERS. 


RETURNS OVER 100 FEET PER MINUTE, 


‘Machinists 2 Iron Workers’ Tools 


N 
oO 


97 to 113 


N. J, B, B, AVENUE, , 


NEWARK, N, J. 






THE Brown CorrTon Gin Co., 
New Longon, Conn.,, 
Sept. 23, 1382. 

Gentlemen: ~—In regard to the 
26 in,x 26 in, x 8 ft, planer bought 
of you some time ago, it gives us 
pleasure to say that it is the best 
planer we ever saw, The man 
we have on it says it “* Takes the 
cake,” being the best he has run 
during the thirty years he has 
been running plane rs. We are 
well pleased with our purchase, 
and no other pane, would fill 
our orders, and we will have no 
other, 


Universal Milling Machine. 


(Qn 008) ‘NOILLISOdXA SNVATHO MA 
LV UWAITIN TVSHAAIND MAN WO 
u0d IVGHM GION GAAIZOIN TM 





Lathes, Planers, Milling Machines and Drills. 
Special Teols for all kinds of manufacturing to 
order. Ge jr and Rack Cutting, Milling and Index 
| Drilling to order. 


ED, T. BROWN, Treas, 
wane Nos, 139 to 143 CENTRE ST., NEW YORK. 


now for_ prompt 
h re th Key-S 17 in. 
shrpmentbot and inch LATHES, 3 20 in. 
rills. Send for P’ 
lg and Catalogue, PLAN R ‘ie he 
. Ww. P. DAVIs, vx 24 
= NORTH BLOOMFIELD, X.Y, ER, one 











BUFFALO, 


N. Y. 


PRATT & i Se 
oprietors, 


HIS SHAPER HAS 26-INCH STROKE. 


| THE BUFFALO STEEL FOUNDRY, 


ORDERS nea * RISRISPCUDENcE 
OLICITE 














COODRREDORRAGROReROERERORAORS 

All the adjustments are made without operator moving from his position. 

It is made to act as a SLOTTING MACHINE, and is pny Banal | that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4 inches in 
diameter down, and will plane a block 26x 26’x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36to1. It is very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by LODGE, DAVIS & CO., CINCINNATI, OHIO. 
(Succrssors TO LODGE, BARKER & CO.) 
Manufacturers of Iron and Brass-Working Machinery. 


Tosi 





aJ.M.CARPENTER ea riiitt 


SBESRREEER 


PAWTUCKET.R.I. 
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